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I. CHTEF ETIOLOGICAL FACTORS 
THE INTRODUCTION OF PLAGUE 


The first country on the west coast of South America to be invaded 
by plague was Peru. It is stated that the disease was introduced 
into Peru through the agency of a vessel from India with a cargo of 
jute bags in 1903. There is little doubt that plague was carried from 
Peru to Guayaquil, Ecuador, but the particular vessel that brought 
the disease is unknown. 

The first evidence of plague in Guayaquil was a very fatal epizootic 
among the rats which occurred early in February, 1908. Surg. B. J. 
Lloyd, of the Public Health Service, who was stationed in Guayaquil 
at that time, diagnosed the infection among the rats as plague and pre- 
dicted that human cases would soon appear. This prediction proved 
to be correct, as 63 cases followed in the same month and 225 in 
March, the greatest number ever reported in Guayaquil in one 
month. 


CHARACTER OF THE EPIDEMICS IN GUAYAQUIL 


During the 22 years from 1908 to 1930 there were 7,616 cases of 
plague officially reported in Guayaquil, distributed as follows: In 
the first five years 3,183 cases, or 42 per cent; in the second five years 
2,695 cases, or 35 per cent; in the third 5-year period 909 cases, or 12 
per cent: and in the last seven years 829 cases, or 11 per cent. These 
figures show that during the first 10 years there was a slow decline in 
the number of cases and then an abrupt fall followed by another 
sluggish decline. Table 1' shows that in the past 12 years the number 
of cases reported annually has varied little, with the exception of 1921, 
which was the last year, with over 200 cases reported, and the years 
1919, 1922, and 1928, when less than 100 cases occurred. 














?The tables will be published in the following issue of PuBLic HEALTH REPORTS. 
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It should be noted that when the number of cases reported in a 
year is less than 100, the disease shows a marked increase in the 
following year and a still greater rise in the second year succeeding 
the light year, a condition indicating that the disease should reach 
a greater height in 1930 than it did in 1929. A casual study of Table 
1 might give the impression that plague would voluntarily disappear 
from Guayaquil; but a closer analysis indicates that the disease has 
probably reached its lowest level, and active outside measures will be 
necessary to cause it to become extinct. 


SEASONAL PERIODICITY 


With the exception of the epidemic in 1909 there has been a marked 
seasonal variation in the number of cases of plague reported. In 
Table 1 it can be seen that the disease is at its lowest level from May 
to October, while June and July are months of unusually low inci- 
dence. Since 1918 there have been years with three to four consecu- 
tive months without any cases being reported. In most years the 
number of cases began to increase in September. Prior to 1916 the 
yearly epidemic reached its highest point in October, November, and 
December, or the last months of the dry season; but since that date the 
greatest number of cases has been reported in January, February, and 
March, the first three months of the rainy season. In 1916 the dis- 
ease was more prevalent than in any other year except the second 
year, 1909. Since the shift to January and February as the peak 
months, the number of cases occurring in these months has, on an 
average, been less than it was in the same months before the shift. 
It therefore appears that there has been a very marked decrease in 
the number of cases occurring at the end of the dry season and a 
slight decrease in the cases at the beginning of the wet or rainy 
season. 


EXPLANATION OF THE CHANGES IN EXTENT AND CHARACTER OF 
EPIDEMICS 


The decreased yearly incidence of human plague in Guayaquil, 
especially as noted in the past 12 years, is probably due to the effect 
produced upon the rat population by their continuous exposure to 
the disease. The climatic conditions are practically the same from 
year to year, and it is not believed that there has been any marked 
variation in the X. cheopis index for the same seasons of the differ- 
ent years since the onset of plague in 1908. Although some measures 
have been taken to lessen rat harborage in buildings, and rats have 
been trapped continuously, the degree of rat infestation was prob- 
ably as great in the last 12 years as it was during the first years of 
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the epidemics. In fact, the great mortality from plague among the 
rats during the first epidemic years, as evidenced by finding enormous 
numbers of dead rats, must have caused a greater reduction in the 
rat population than measures instituted to control the disease. The 
results of trapping since 1925 and the reports of householders both 
point to an excessive rat infestation during the past few years when 
humen plague has been lowest. It therefore appears that the de- 
crease in the human plague epidemics of recent years has been due 
to a reduction in rodent plague because of a gradually increasing 
immunity of rats to plague infection. 

The shifting of the season of the greatest number of human cases 
from the last months of the dry season to January, February, and 
March of the rainy season, as occurred following the year 1916, does 
not offer an easy explanation. Later in this report will be found 
evidence indicating that rats harboring outside of buildings in 
Guayaquil are probably less exposed to plague infection than those 
living within doors, because the former have a very low X. cheopis 
index. On this basis we may assume that the rats harboring within 
buildings have developed a greater immunity to plague because of a 
closer association with the disease, and that each year the infection 
spreads slowly among the nonimmune indoor rats, particularly the 
younger rats born each year, until the onset of the rains. The 
flooded condition of Guayaquil, due to the heavy rainfall, forces Jarge 
numbers of the outside rats to seek shelter within buildings; and with 
the advent of these less immune animals, rodent plague increases 
markedly with a consequent rise in the number of human cases 
during January, February, and March. 


SPREAD OF PLAGUE TO OTHER TOWNS AND VILLAGES 


From Guayaquil bubonic plague has spread to a great many 
inland towns located on the Quayaquil & Quito Railroad, and from 
them to near-by villages and haciendas. It has also invaded several 
river towns and minor seaports connected with Guayaquil by vessels. 

Table 2 gives a schematic outline of the relationship of plague 
epidemics in Guayaquil to its appearance in other lowland river 
towns and to its invasion from these places into the mountain towns 
and Indian villages or caserios and haciendas. The towns are 
placed in the order of their distance from Guayaquil. The ter- 
minus of the railroad is not in Guayaquil proper, but in the vil- 
lage of Duran, across the Guayas River; the two places, however, 
are in constant communication by ferries. If the different epi- 
demics of the inland towns are due to the disease in Guayaquil, 
one would expect to find cases at Duran in the same or preceding 
years. This has been the case in nearly every instance, although 
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in 1909, 1916, and 1923 apparently no cases were reported in Duran, 
and other inland towns were invaded. When plague has been 
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Map of Ecuador showing plague-infected localities with dates of invasion and eradication. 


most prevalent in Guayaquil, as in 1909, 1913, and 1916, the disease 
has also invaded the inland towns, showing a rather definite rela- 
tionship. 











= 











2081 September 5, 1930 


Milagro is an important link between the lowlands and the 
mountain districts, because practically all rice and sugar are shipped 
from this place to the interior. Table 2 shows that plague was 
present in Milagro every year, except 1919, that it occurred to any 
extent in the mountain districts. 

Plague outside of Guayaquil has always been more or less sporadic 
in character, and it will be observed in Table 2 that the disease is 
seldom present more than one year and then disappears for varying 
periods of time from all the inland towns. Duran is the only excep- 
tion to this rule. 

Plague has appeared at irregular intervals at the river towns of 
Posera, Nobol, Daule, and Colines, and at the small seaports of 
Manta, B. d. Caraquez, Puna, and Cayo. There is constant com- 
munication by means of many small vessels between these places and 
Guayaquil. Daule was the first river town infected. Plague was 
reported here during the severe epidemic of 1916. Manta and the 
neighboring seaport of B. d. Caraquez were infected in 1913, and 
Cayo in 1918. From Manta the disease spread to six small neighbor- 
ing villages. It was reported at intervals in the seaports and near-by 
villages from 1913 to 1923, when it disappeared and to date has not 
returned. 

Plague invaded the mountain Province of Loja, in southern Ecua- 
dor, during 1921 and has been reported at 11 small villages and 21 
haciendas in this region since then. As it is very difficult to reach 
this part of Ecuador from the north, the disease probably spread 
from Sullana and Paita, Peru, to the Loja district, so that it is in 
no way related to the plague-infected northern and central parts of 
Ecuador with which this report is concerned. 


TYPES OF PLAGUE FOUND IN ECUADOR 


Pneumonic plague is said to have been observed in Ecuador, but 
is very rare; although the wiping out of two Indian villages in the 
mountains suggests that this form might have been responsible. 
Septicemic plague in its usual character is not common, as indicated 
by the low mortality rate. Bubonic plague is the most common 
form of the disease, as in most other countries; but it is stated by 
those treating most of the cases that axillary buboes are very fre- 
quent, especially in the mountain districts. Lack of data prevents 
giving exact statistics of the different types of plague. 

There are two forms of plague frequently encountered in Ecuador 
which are not common in other parts of the world. These two types 
have been designated locally as “angina pestosa,” or a tonsillar form, 
and “‘viruela pestosa,” or a vesicular form resembling chicken pox and 
smallpox in some of its manifestations. These forms of plague are 
more frequent in the mountain regions than in the lowland districts. 
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It is desired to emphasize the fact that both occur to some extent in 
Guayaquil. The frequency of angina and viruela pestosa in the 
higher altitudes is well illustrated in a small family epidemic which 
occurred at Riobamba in November, 1929. Among 11 cases of 
plague in a family group, there were 3 cases of the vesicular type 
and 2 of the tonsillar type—nearly half of the cases being atypical 
plague. As Doctor Martinez, in charge of the plague hospital at 
Guayaquil, is preparing a report on these two forms of plague, only 
a short account will be given here. 

Angina pestosa occurs as a violent form of tonsillitis and pharyn- 
gitis, with secondary invasion of the cervical glands. This form of 
plague is the result of a mouth infection due to the habit of the 
Indians of killing vermin with their teeth. The exact mortality of 
angina pestosa is not known but it is greater than the ordinary 
bubonic form although not necessarily fatal, as only one of the two 
cases in the outbreak at Riobamba died. 

Viruela pestosa begins as the ordinary bubonic disease, but the 
skin eruption that follows is likely to obscure the buboes. Vesicles 
develop which pass through stages very similar to those of varicella. 
The vesicles may be few in number or present to the extent that they 
are found in a severe case of chicken pox. The vesicles are evidently 
the result of a septicemia from the primary buboes. The mortality 
of viruela pestosa is relatively high. Doctor Martinez states that 
when the vesicles exceed 50 the result is nearly always fatal. Only 
one of the three cases at Riobamba in November died. 

Proof that the vesicles of viruela pestosa are due to bacillus pestis 
wes clearly established in November, 1929, at the laboratory in 
Guayaquil. A small amount of serum was taken from a vesicle of a 
patient in the plague hospital and inoculated through the skin of a 
guinea pig. The guinea pig died in three days. At autopsy there 
were definite macroscopical plague lesions and smears from the spleen, 
liver, and heart blood were teeming with the coccobacillus. 


PLAGUE MORTALITY IN ECUADOR 


The mortality rate of plague in Guayaquil in recent years has been 
unusually low. During the past five years only 36.8 per cent of the 
cases have died. It is probable that this figure is higher than it 
should be because unreported cases that have recovered can not be 
included, while most of the fatal cases have been discovered after 
death. Table 3 gives the percentage of deaths during the 5-year 
period ended December, 1929. In this table it will be noted that 
during the months of greatest incidence, October to March, inclusive, 
the death rate has been higher than during the other months when 
there was a tendency for the disease to disappear. The greatest 
mortality rate occurs in the months of December and January. 
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The yearly death rates have varied from 29 to 45.2 per cent. All 
cases of plague are given curative serum from the Pasteur Institute 
at the plague hospital in Guayaquil. 

There is no means of determining the actual death rate among the 
cases in the mountain districts, but persons in charge of this area 
state that in recent years the mortality has been very low, especially 
among those with the bubonic type. Of the six bubonic cases at 
Riobamba in November, 1929, only one, an old woman, died. 


LIVING CONDITIONS 


As in other countries, plague is most prevalent among people 
living under poor hygienic conditions and in the crowded tenement 
areas. There has been no case of plague reported in the last five 
years among the people living on the two streets, Nueve de Octubre 
and Malecen Streets, Guayaquil, upon which are located the best 
type of buildings and where the wealthier people live. 

In the mountain districts the Indians live in houses which have one 
room as the living quarters and often a second room in which they 
store their grain. Besides the family in the one living room, there 
are a varying number of unrestrained guinea pigs, often 20 or more. 
There is a law prohibiting the raising of guinea pigs in houses, but 
is it not observed or enforced. In certain districts in the mountains 
there is a frequent history of all the guinea pigs in a house dying 
either before or after the occurrence of human plague in the same 
house. There is little doubt that the close association between 
families and guinea pigs causes many cases of plague. The Indians 
will not give up their guinea pigs because the meat of this animal 
is greatly relished and is the chief food at their fiestas. 


INDIAN DEATH CEREMONIES 


The Indians of the Sierras have a custom which is undoubtedly 
responsible for causing many cases of plague among them and prevents 
the disease from dying out in this region as quickly as it does in the 
towns of the mountains. This is the “‘velorio,” or death wake, 
held in the house of the deceased. The relatives and friends come 
from long distances to attend the death ceremony, which lasts from 
two to five days. They feast and drink, and lie about in the room of 
the deceased in a drunken stupor most of the time. They handle 
the body and clothing of the dead person, and later take it to the 
nearest town for burial. Many cases of plague have been traced to 
these velorios; in one instance seven of the participants developed the 
disease. When the Indians return to their homes they may carry 
not only the disease but infected fleas as well. There is a movement 
under way to induce the Indians to hold their death ceremonies in a 
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special building for this purpose, and if this plan should be adopted 
it would tend to reduce other contagious diseases as well as plague. 


CLIMATIC CONDITIONS 


Official weather reports could be secured for only two cities in 
Ecuador, Quito, and Ambata, with which this report deals. Guaya- 
quil has no weather bureau, but satisfactory temperature records for 
the past four years were obtained through the courtesy of Mr. Harold 
Clum, American consul, who has kept a record of the maximum and 
minimum daily temperatures during this time. 

The tropical climate of Guayaquil is considerably moderated by the 
cold Humboldt current of the South Pacific. Table 4 gives the aver- 
age mean temperatures for the past four years. There is little varia- 
tion in the temperatures of the different months, as the mean high 
temperatures vary only from 79.9° to 85.1° F., and the mean low 
temperatures from 70.9° to 75.6 F°. The average mean temperatures 
ranged only from 75.4° to 80.1° F. The difference in the different 
mean temperatures for the same months in the four years was less 
than 1°. The hottest months are January, February, March, and 
April. These are the months of the rainy season, and consequently 
the humidity is also very high during this time. In fact, molds grow 
upon leather goods and other articles in houses of the best type of 
construction because of the excessive dampness of the rainy season. 

The dry season begins in May each year and lasts until the last 
week in December or the first of January, as a general rule. The 
humidity of the dry season is moderate, as the sky is overcast with 
clouds nearly all the time. The onset of the rainy season varies 
somewhat in the different years as does also the amount of rainfall. 
No official figures were obtainable regarding the amount of rainfall 
in Guayaquil, but the average is probably between 40 and 50 inches. 
The whole city is flooded with water nearly the entire four months of 
the rainy season of most years. . 

The rainfall of the rainy season of 1930 was exceptionally low and 
is believed to have prevented the typical findings of an average year. 
It is also believed that from the beginning of the rainy season, Janu- 
ary 21, to the end of March, 1930, there was less than one-fourth of 
the usual rainfall. Furthermore, the mean temperature of the first 
half of January, 1930, was higher than usual by nearly 2%°. 

The climate of the other lowland towns of Ecuador is very similar 
to that of Guayaquil, although as one proceeds along the Guayaquil 
& Quite Railroad toward the mountains there is an increase in 
both the amount of rainfall and the temperature. Duran has exactly 
the same climate as Guayaquil. At Yaguachi there is sufficient mois- 
ture to permit the successful raising of sugarcane. From Milagro to 
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the high mountains the rainfall is much greater than at Guayaquil; 
in fact, at the towns of Barraganetal and Bucay there are rains 
throughout the year, with a high humidity and temperature. It is 
desired to emphasize the point here that neither of these two towns 
has been invaded by plague and that only one case of plague has been 
reported at the village of Naranjito, which is on the mountain side of 
Milagro. 

Huigra is the first mountain village of any size. The climate is 
drier here than at Guayaquil. It has fairly warm days and cool 
nights. 

In Table 5 are given the only reliable data that could be obtained 
of the climatic conditions in the mountain districts. However, it so 
happens that in the two places of Ambato and Quito we have in the 
case of the former a town that has been invaded by plague several 
times, while Quito, with an altitude about 1,000 feet higher than 
Ambato, has never had a case of plague. Therefore, the extreme 
limit at which plague is likely to occur in Ecuador is within the narrow 
zone of the difference between the climatic conditions of these two 
places. The topographic location of these two cities, Ambato in a 
narrow deep valley and Quito in a shallower wider valley, as well as 
the difference in altitude, is a climatic factor. They are only 91 
miles apart, but Ambato has an average mean yearly temperature 
of about 57.5° F., while that of Quito is about 55.3° F. Both cities 
have considerable variation between their daily high and low tem- 
peratures, which is never less than 20° and in most months about 25° 
or more. During the month of November the daily variation of 
Ambato is often 35°, from freezing to over 70°. The most important 
difference in the temperatures of these two places as regards effect 
on plague is believed te be the mean high temperature. In the case 
of Ambato the mean high temperature is over 70° F. from October 
to June. When Ambato is invaded by plague the disease begins in 
February or March and dies out in June. Quito has only two months 
with a mean high temperature of 70° F. or higher. 

The rainfall of Quito is considerably greater than that of Ambato; 
but if the relative humidities of the months of July, August, and 
September are indicative of those of the other months, Quito has a 
lower humidity than Ambato. 

Altitude and temperature are not necessarily rigorously related, for 
beth Riobamba and Latacunga are lower than Quito, yet they have 
volder climates. Riobamba is situated on the top of the plateau region 
and not in a valley. The rainfall of Riobamba is less than that of 
either Quito or Ambato. Guamote and Riobamba have very similar 
climates, although Guamote is about 1,000 feet higher than Riobamba. 
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ALTITUDE? AND PLAGUE 


Guayaquil and the other coast towns are practically at sea level. 
Bucay, at which plague has never occurred, is in the foothills, with 
an elevation of 975 feet above sea level. 

Huigra is the first mountain town that has been infected with plague. 
It has an altitude of 4,000 feet. Plague appeared in Huigra in 1909 
and has occurred there several times since. 

After leaving Huigra, the elevation mounts rapidly. The following 
is a list of the mountain communities with their elevations and nota- 
tions regarding the presence of plague at each place: 

Sibambe has an elevation of 5,825 feet. Plague first occurred here 
in 1916. There have been cases at different intervals since that 
time. 

Alausi is 8,550 feet above sea level. Plague was first reported here 
in 1913 and has invaded the town in four different years since 1913. 
Plague has also appeared in a number of isolated Indian villages 
and haciendas near Alausi. 

Tixan has an elevation of 9,230 feet. Plague was present here in 
1916. This is a very small village. 

Guamote is a village approximately 10,000 feet above sea level. 
One case of plague is said to have occurred there in 1918, but there 
have been no other cases since then. However, the isolated Indian 
villages and haciendas near Guamote have suffered from plague a 
number of times. There were cases on the haciendas near Guamote 
in 1929. 

Riobamba, with an elevation of 9,020 feet, has been invaded by 
plague only once, and that in November, 1929. This was a family 
outbreak originating in an old lady brought, while sick, from Pungala 
to her daughter’s house in Riobamba. Ten relatives living in the 
same house or who came in from the outside to wait on her were 
taken sick with plague. No other cases occurred in Riobamba. 
The city has a population of about 50,000. ’ 

Ambato is only 8,440 feet above sea level. Plague was first 
reported here in 1916, or three years later than at Alausi. The 
disease has reoccurred at practically 3-year intervals ever since 1916. 
In 1926 there were 101 cases of plague in Ambato from February to 
June. Ambato has a population of about 10,000. The first cases 
of each epidemic have occurred in houses adjacent to the railroad 
yard and station. 

Latacunga, elevation 9,020 feet, has never been invaded by plague, 
but the near-by village of Guaytacama, about 500 feet higher than 
Latacunga, had 53 cases of plague in 1926. The infection was 
introduced into this village by two individuals who came from Ambato 


_— 





3 The altitudes given here are those of the stations of the Guayaquil & Quito Railroad. 
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while sick or in the incubation period. No cases have been reported 
in Guaytacama since 1926. 

Quito, with an elevation of 9,350 feet, and the terminus of the 
Guayaquil & Quito Railroad, has never had a case of plague. It is a 
city of about 100,000 inhabitants. 


CHARACTER OF PLAGUE EPIDEMICS IN MOUNTAIN COMMUNITIES 


In Alausi and Ambato, in the years when plague is present, the first 
cases appear in February or March and the last in May or June. 
In all the towns on the railroad in the sierras the same seasonal 
prevalence is observed, but the cases in the small Indian villages or 
caserios and on the haciendas have a much wider seasonal variation 
than in the towns. In fact it is believed that cases occur in the iso- 
lated settlements throughout the year. They are known to have 
occurred from October to June. The actual number of cases in 
the small Indian communities is problematical, because the Indians 
rarely report illnesses, nor do they care for the services of regular 
physicians. It is only when several cases appear and the inhabitants 
become frightened that they voluntarily report cases. When burial 
certificates are applied for, information of a suspicious nature results 
in an investigation, and plague is often discovered as the cause of 
death or other cases are found. In the mountain towns plague has 


a very limited existence, while in the villages and haciendas the disease 
persists much longer, although not, as a general rule, in the same place, 
but in the near-by communities. Transmission in the places where 
the disease persists the longest is rather direct from man to man, as 
in the small epidemic reported at Riobamba and at Guaytacama, 
and not through an intermediary host, as the rat. 


SPECIES OF RATS FOUND IN DIFFERENT SECTIONS OF ECUADOR 


In Guayaquil under normal conditions 75 to 80 per cent of the rats 
trapped are Rattus norvegicus, 15 to 20 per cent Rattus rattus, and 
5 to 10 per cent Rattus alexandrinus. It is realized that the last two 
species are practically one and that they readily interbreed, with the 
result that families of young rats can be classified under both head- 
ings, and sometimes it is difficult to say whether a particular rat is 
rattus or alexandrinus. Hereafter in this report the term R. rattus 
will include both unless R. alexandrinus is specifically mentioned. 

In the towns of the Sierras Rattus alexandrinus is the predomi- 
nating species, although Rattus rattus is nearly as common; but 
Rattus norvegicus is greatly reduced in numbers. In Table 6 are out- 
lined the results of the monthly rat catch at the towns of Ambato and 
Latacunga. At Ambato from March to December the norvegicus 
rats varied from 38 to 15 per cent, with a total avorage of 27.7 per 
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cent. At Latacunga, which is about 600 feet higher in altitude and 
has a colder climate, there were two months when no R. norvegicus 
were caught, and the greatest percentage in any month of the 11 
tabulated was 19 per cent. The average for the 11 months was 
6.4 per cent norvegicus. 

The relationship of the species of rats to the occurrence of plague is 
not clear. One might say that the reason plague has never invaded 
Latacunga was because of the small percentage of Norway rats found 
there, but this is not believed to be the correct interpretation. In 
Ambato, plague is most prevalent from February to June, the months 
with the greatest percentage of norvegicus, and the same is true at 
Guayaquil; but the increased percentage of norvegicus in the months 
of greatest plague incidence does not necessarily mean that these 
rats are responsible for the disease. It has been shown that in 
Guayaquil prior to 1916 the peak of the yearly epidemics occurred in 
the dry season before the rains increased the percentage of norvegicus 
in buildings. 

There is a reddish brown wild rat in Ecuador which, in so far as is 
known, does not invade buildings. Several of these rats have been 
searched for fleas, but none could be found on them. At Guamote, 
three rats caught on an hacienda were unusual in type in that they 
had the body shape and size of alexandrinus, but the dark red color- 
ing of the wild rat, and were evidently a hybrid produced by the 
mixture of these two rats. No fleas were found on them. 


FLEAS FOUND IN ECUADOR, THEIR DISTRIBUTION AND RELATIONSHIP TO 
PLAGUE 


Only three fleas have been encountered during the survey in Guaya- 
quil, Xenopsylla cheopis, Pulex irritans, and Ctenocephalus felis. In 
the mountainous districts the following fleas were encountered: 
Xenopsylla cheopis, Pulex irritans, Leptopsylla musculi, Ceratophyllus 
londinensis, Ctenocephalus canis, Hectopsylla suarez, and Rhopalop- 
syllus cavicola. In Tables 7, 8, 9, and 10 is outlined most of the 
information obtained regarding the fleas found on rats and mice. 


XENOPSYLLA CHEOPIS 


As X. cheopis is the only rodent flea found on rats and mice in Guaya- 
quil, and C. felis was only found at the rate of one per 150 rats and P. 
writans seven times in over 4,000 rats, there can be no doubt as to 
the flea which transmits plague from rodents to man in Guayaquil. 
During the period covered by this report, the cheopis index was always 
in excess of that considered necessary for the continued transmission 
of plague. There are no accurate figures of the number of cheopis 
found per rat for the other months, but it is known that the tropical 
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rat flea is found in large numbers throughout the year in Guayaquil. 
A more detailed discussion of cheopis will be found later in this report. 

Although little information has been obtained regarding the fleas 
found on rats in other coast towns of Ecuador, there is no doubt that 
the rodent flea infesting these rats is cheopis; but it is believed to be 
present in much smaller numbers than found on the rats in Guayaquil. 
Thirty rats were sent to the laboratory in Guayaquil from Duran in 
November and December. These rats had an index of 3.2. The 
only flea found on them was cheopis. The index in Guayaquil during 
the same months was 8 and 7.59, respectively. The same findings 
apply to Huigra which has an elevation of 4,000 feet. Of 19 fleas 
taken from 9 alerandrinus caught in Huigra and sent to the Guayaquil 
laboratory for classification in January, 1930, all were found to be 
cheopis. 

An interesting finding regarding the presence of cheopis on guinea 
pigs from Huigra and from near-by haciendas was discovered during 
the months of January, February, and March, 1930. Of the fleas 
collected from 16 live guinea pigs in this area, 25 were cheopis, giving 
an index of about 1.5. This condition was not found in any other 
region and the only other place where cheopis was encountered on 
guinea pigs was at Alausi, and then only two were found on a much 
larger number of guinea pigs. Many guinea pigs sent to the Guaya- 
quil laboratory from near-by haciendas have been searched for fleas 
without finding any species of fleas on them. 

The data incorporated in Tables 7, 8, 9, and 10 were obtained 
chiefly from the records of the director of health at Quito. Some 
additional information obtained by personal observation has been 
included in these tables. Doctor Wandemberg, bacteriologist in 
charge of the Quito laboratory, is to be thanked for forwarding a 
large number of fleas from different sources to the laboratory in 
Guayaquil. The number of cheopis per rat as given in the tables is 
known to be excessive, except for those reported in Quito, and is 
due to the fact that when no fleas are found on rats no report is made 
to the laboratory in Quito, where all fleas are classified. Fleas are 
rarely found on rats in Ambato during the months of August, Sep- 
tember, October, and November; yet the tables indicate a fairly 
high index during these months. 

Although the cheopis index of rats in the higher altitudes is gener- 
ally low, rats are sometimes found to be infested with large numbers 
of this species. For instance, 22 of these fleas have been found on 
one rat at Ambato, and in March, 1930, 22 were recovered from 
two Norway rats at Quito and 16 from one at Latacunga. These 
last two findings have not been incorporated in the tables. The 
finding of cheopis on rats in Quito in March is very unusual, in fact 
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these were the first to be found in three years. It appears very 
probable that these rats were imported from the lowlands. 

During the four months from December, 1929, to March, 1930, 
the following personal observations were made of cheopis infestation 
of rodents in the high Sierras: 

Alausi, altitude 8,550 feet: 19 rats, 11 X. cheopis; 13 mice, 1 X. cheopis. 
Ambato, altitude 8,440 feet: 17 rats, 4 X. cheopis; 49 mice, 1 X. cheopis. 
Latacunga, altitude 9,020 feet: 10 rats, 16 X. cheopis. 

Quito, altitude 9,350 feet: 82 rats, 40 X. cheopis. 

Guamote, altitude 9,990 feet: 3 rats, no X. cheopis. 

Riobamba, altitude 9,020 feet: 11 rats, no X. cheopis. 

In the data presented from the mountain section of Ecuador we 
have the extreme limits of climate at which Xenopsylla may reproduce 
or exist at all. In Table 8 it can be seen that not a single cheopis has 
been recovered from 129 rats from three places which have climates 
only slightly colder than that of Quito. The fact that cheopis has 
never been found in Riobamba clearly indicates that this flea can 
not exist here, because the chances of importing it are greater than 
in most other towns, as the trains from Guayquil lay over here at 
night. In Quito, cheopis manages to exist and possibly reproduces to 
a slight extent in certain months, while at Ambato and Alausi there 
is little doubt that this flea reproduces during part of the year at 
least. The presence of plague epidemics in Alausi and Ambato during 
the months when the cheopis index is the highest substantiates the 
claim that this flea must reproduce here in sufficient numbers, as 
indicated in the tables, to transmit rodent plague; while the nonin- 
vasion of Quito shows that cheopis is not present in sufficient numbers 
to produce a rodent epidemic. There is only about 2° difference 
between the mean temperatures of Ambato and Quito. It is probable 
that the mean temperatures play little part in determining the sur- 
vival and reproduction of cheopis; and if the mean high temperatures 
did not reach 70° this flea would not be found in either place. It is 
during and following the months when the mean high temperatures 
are 70° or higher that cheopis is found most prevalent in both places. 
At Ambato, plague disappears in June and the cheopis index begins 
to fall. In June the mean high temperature is under 70° and con- 
tinues under this point until October; but the mean temperatures are 
as high as those of Quito duying the same months. In Quito the 
cheopis index reaches its highest mark during September and October, 
while the mean high temperature exceeds 70° F. only during the months 
of August and September. The mean low temperatures in Quito 
during these months are slightly lower than those of Ambato during 
the months when the cheopis index is falling. ‘It is conceivable that 
the high day temperatures heat up the harboring places of the rats, 
and when the nests are in certain locations or materials the low night 
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temperatures do not cool them below the point at which the eggs and 
larva of cheopis may mature. 

Both Ambato and Alausi have suffered severely from plague. The 
disease first appeared at Alausi in 1913 and at Ambato in 1916. In 
1916 there were 167 cases of plague reported at Alausi, the greatest 
number ever reported in any mountain town in Eeuador. This was 
also the year of the greatest epidemic of plague in Guayaquil, following 
1909. The disease no doubt spread to Ambato from Alausi, or both 
places were infected indirectly from Guayaquil. The plague season 
of both places corresponds, and it is at the time when cheopis is most 
prevalent on rats. When the epidemics of Alausi and Ambato occur 
the cheopis index of Quito is very low; in fact none of these fleas have 
ever been found on rats at Quito during the months of April and May. 

X. cheopis is also found on mice at Alausi and Ambato, but has never 
been found on them at Quito. The average cheopis index of Mus 
musculus at Ambato is nearly as great as at Guayaquil. The finding 
of cheopis on mice is possibly an indication that these fleas reproduce 
in a community. 

The gradual invasion of plague to the mountain towns probably 
parallels more or less the advent of cheopis. The Guayaquil & Quito 
Railroad was not open to Quito until 1908; and in a climate antago- 
nistic to this flea it must have taken several years for it to become 
established in sufficient numbers to transmit plague. The persistence 
of cheopis at Ambato, Alausi, and Quito probably depends upon the 
more or less continuous introduction of these fleas on rats from Huigra 
and lowland towns. Upon questioning employees discharging freight 
cars it was learned that rats were frequently encountered in the cars, 
particularly those loaded with rice and sugar from the coast towns. 

Plague appears at Alausi and Ambato in February or March, or 
following the onset of the rainy season. Rats no doubt seek shelter 
in railroad cars as well as in buildings to escape from the floods caused 
by the heavy rains in the coast district. and are then delivered in large 
numbers to the mountain towns. ‘ 

In conclusion it may be said that Xenopsylla cheopis is the chief 
transmitting agent for plague in Guayaquil and other coast towns, in 
Huigra, Alausi, and Ambato. 


CERATOPHYLLUS LONDINENSIS 
s 


Ceratophyllus londinensis was found on both rats and mice at alti- 
tudes of over 8,000 feet. It was not found on rats caught at Huigra, 
altitude 4,000 feet. It was the only flea found on rats and mice at 
Riobamba, but the infestation of rodents was very slight here. The 
index of C. londinensis was greater at Ambato then in any other place 
in the Sierras, but averaged only about two per rat. Rats caught at 
Alausi were only slightly infested with this flea. From the low degree 
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of infestation of rodents and the distribution of Ceratophyllus londi- 
nensis there is little reason to believe that it plays any part in the 
transmission of plague or if it does it is a very minor agent. 


LEPTOPSYLLA 


With the exception of Huigra and Riobamba Leptopsylla were found 
on rats and mice in all the mountain towns. The mice had a greater 
degree of infestation than the rats. It is the most common rodent 
flea of Guamote and Quito, places at which plague has never occurred 
to any extent. Leptopsylla is less commonly encountered at Ambato 
than in towns that have little or no plague. It is not probable that 
Leptopsylla are involved in the transmission of plague. 


RHOPALOPSYLLUS CAVICOLA 


Rhopalopsyllus cavicola is a flea found in South America as far south 
as Argentina. Its host in Ecuador is the guinea pig. It is found to 
some extent on tame rabbits and on rats and mice, but only occa- 
sionally, as is noted in the following observations made during 
December, 1929, and the first two months of 1930: 

Guamote: 3 rats, 1 R. cavicola. 

Quito: 62 rats, 2 R. cavicola. 

Ambato: 14 rats, 1 R. cavicola; 170 mice, 2 R. cavicola. 

Riobamba: 1 rat, 1 R. cavicola; 5 mice, 8 R. cavicola. 

Latacunga: 7 rats, 2 R. cavicola. 

This flea is found in great numbers on guinea pigs throughout the 
mountainous region of Ecuador. It was found at Huigra, 4,000 feet 
above sea level, and at Guamote, approximately 10,000 feet in alti- 
tude. Guinea pigs reared in houses are very heavily infested, while 
those taken from out-door pens were found to be free from fleas in 
several instances. 

Throughout this study of plague in Ecuador the possibility that 
R. cavicola might transmit plague has been constantly kept in mind. 
The suggestive history of all the guinea pigs in a house dying of 
plague before or after human cases seemed to indicate that this flea 
transmitted plague between guinea pigs and to man. In most 
instances, if not all, in which guinea pigs died of plague, the localities 
were in the vicinity of Huigra, Alausi, and Ambato, or localities in 
which cheopis is found, as has already been mentioned. It is be- 
lieved that plague would be much more prevalent in the mountain 
districts if R. cavicola were an active transmitter, because of the 
enormous number of this species liberated by the deaths of all the 
guinea pigs in a house. Furthermore, R. cavicola is found in large 
numbers at Latacunga and Quito, places that have not been invaded 
by plague. The raising of guinea pigs in houses is not confined to the 
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small Indian villages and haciendas, but is also practiced in the towns 
where the plague epidemics appear to be regulated by the cheopis 
index, as at Alausi and Ambato. 

The following experiments were carried out to determine whether 
or not R. cavicola could transmit plague from guinea pigs to man and 
rats or between guinea pigs. 

(1) Six guinea pigs infested with R. cavicola were brought from 
Alausi to the laboratory in Guayaquil. Four of these died in less 
than 24 hours, however, leaving only two to work with. These 
two were inoculated with plague; and when they died, a single 
guinea pig, in a small wire cage, was placed close to one of them, 
and another.guinea pig and two young rats near the other, to collect 
the fleas from the dead animals. Both dead guinea pigs were found 
to be macroscopically and microscopically positive for plague. 

After waiting 9 days from the day of exposure, the two rats and 
one guinea pig were killed with cyanide and the other guinea pig 
after 11 days. The dead animals were searched carefully for fleas. 
No fleas were found on the two rats, and only one flea, R. cavicola, 
was found on the guinea pig exposed nine days before; but from 
the other guinea pig 40 R. cavicola were collected. None of these 
animals presented any evidence of plague infection; but in order 
to be certain that they were negative, other guinea pigs were inocu- 
lated with spleen emulsions. None of these latter animals became 
sick within 15 days. 

Although the climatic conditions of Guayaquil are unfavorable for 
R. cavicola, the negative result obtained in the case of the guinea 
pig from which 40 of these fleas were collected is strong evidence 
that R. cavicola is not a very active transmitter of plague. 

(2) Doctor Wandemberg, at Quito, in a climate suitable for R. cavi- 
cola, was able to keep these fleas alive in test tubes for only three 
and four days. He also made 25 attempts to induce the R. cavicola 
to bite man when placed on the forearm. Only one flea made any 
effort to withdraw blood, and this one did not succeed. 

Until other evidence is produced contrary to the above experiments, 
the R. cavicola can not be considered an agent in the causation of 
human plague in Ecuador. 

R. cavicola is not found on the guinea pigs or other animals in the 
coast region of Ecuador. 


HECTOPSYLLA SUAREZ 


Hectapsylla are somewhat peculiar in appearance, and are encoun- 
tered most frequently on guinea pigs in the high altitudes of Ecuador. 
One of these fleas was found among a collection of rat fleas from 
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Quito. During four months Hectopsylla were encountered as follows: 
33 from 14 guinea pigs at Guamote; 1 from guinea pigs at Rio- 
bamba; and 14 from guinea pigs at Nisac, a small Indian settlement 
near Alausi. Plague has been present several times at the latter 
place, but the others are practically immune to the disease—at least 
it has never been known to spread in them. Hectopsylla are. not 
present in sufficient numbers on guinea pigs to be of any consequence 
in the causation of plague in the mountain districts nor are they 
found in localities where the disease is most prevalent. 


CTENOCEPHALUS FELIS AND CANIS 


C. felis and canis are found occasionally on rats. None has ever 
been found on mice. They are not present in sufficient numbers 
on rats to be implicated in the transmission of plague. The greatest 
number found on one rat was 30, and this was a very exceptional 
case. R. rattus was very seldom found infested with C. felis. The 
Indian Plague Commission was unable to transmit plague with these 
fleas, and there is no reason to believe that they play any part in 
the causation of plague in Ecuador. 


PULEX IRRITANS 


Pulex irritans is one of the pests of Ecuador. It is found every- 
where, on the coast and in the high mountain districts. Every 
Indian blanket and the blanketlike poncho worn. continuously by 
the mountain Indians is an ideal harboring place and hatchery for 
these fleas. In December, 1929, 45 P. irritans were taken from 
three Indian blankets, from different Indian houses, in about 15 
minutes, and more could have been secured by further search. 

This flea is rarely found on rats in Guayaquil. Only seven were 
found during this survey, and five of these were recovered after the 
onset of the rainy season. In the mountain districts it is found 
much more frequently on rats; 48 were found on 83 rats at Quito. 
It was never encountered on mice at Guayaquil, but four were found 
among the fleas collected from mice at Ambato. The records of the 
Department of Health of Quito show that it is very common on 
rats in the mountains. 

P. irritans has not been encountered on guinea pigs as frequently as 
one would expect, considering that these arlimals are raised in the 
flea-infested Indian houses. Only eight were found among fleas 
taken from over a hundred guinea pigs. 

A large number of fleas taken from the clothing of mountain Indians 
have been classified, but P. irritans was the only species found from 
these sources. 

The Indian Plague Commission demonstrated that P. irritans was 
capable of transmitting plague between rats and guinea pigs, and 
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other workers have found them able to transmit plague. Several 
different writers have reported that cases of human plague were 
probably produced by this species. By the process of elimination, 
one is compelled to believe that P. irritans is the chief transmitting 
factor in the causation of plague in the localities in Ecuador where no 
X. cheopis are found end it is probable that some of the cases in 
Guayaquil and other communities are produced by this flea. 

There are a number of other reasons for believing that P. irritans 
is responsible for many cases of plague as outlined below: 

(1) The large number of P. irritans found in Ecuador makes it very 
probable that some cases of plague are transmitted by these fleas, as 
they are known to have the power to transmit the disease. 

(2) There is no doubt that ‘angina pestosa” is caused by the 
Indian habit of killing vermin with their teeth. Therefore either 
P. irritans or lice are the cause of this form of plague, as both are 
killed, when caught, by biting them. 

(3) “‘Viruela pestosa,’’ or vesicular plague, is a fofm that is proba- 
bly caused by some other agent than the usual one, X. cheopis, or it 
would be found more frequently in other countries. In the small 
epidemic at Riobamba, in which 3 out of 1} cases were this type, the 
transmitting agent could not have been cheopis. Pediculus corporis 
are not found in Guayaquil where the vesicular type of plague occurs, 
nor in the mountains. The only other flea found in Guayaquil 
besides P. irritans is C. felis, which is probably not concerned in plague. 
We are therefore limited to P. irritans and Pediculus capitis as the 
possible transmitting agents of ‘‘viruela pestosa.”’ 

(4) The low death rate among the mountain Indians indicates 
that an unusual factor is involved in these cases. This point was 
well illustrated by the small Riobamba epidemic, when only 3 out of 
11 cases died and one of these was a very old woman, while the other 
two were the unusual forms of plague. None of the five secondary 
bubonic patients died. ; 

(5) The direct person to person transmission of plague among the 
mountain Indians points strongly to the human flea as being involved, 
although lice can not be ruled out on this score, because the Indians 
are infested with Pediculus corporis and capitis as well as Pulez 
irritans. That plague was transmitted from person to person in the 
small epidemic at Riobamba when the 11 cases followed exposure 
to the old woman brought sick from Pungala and in the epidemic at 
Guaytacama in 1926 following the arrival of two individuals from 
Ambato who were taken sick with the disease, can not be disputed. 
Furthermore, the part played by the Indian death ceremony, or 
velorio, in the causation of plague in districts in which X. cheopis is 
not found, indicates the same person to person contagiousness. 
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It might be argued that cheopis was carried by man from place to 
place, but it is improbable that one individual would carry enough 
cheopis to infect 10 others, or that two persons would carry a number 
sufficient to cause 53 secondary cases as reported above. 

In this discussion we find that we are limited to either Pulex 
irritans or Pediculus as the transmitting agent in the causation of 
plague in localities in which X. cheopis is not found, and there is 
some evidence ruling out Pediculus corporis; therefore we have to 
choose between Pediculus capitis and Pulex irritans. The latter is 
known to be capable of transmitting plague, while the possibility 
that Pediculus capitis carries the disease is entirely problematical. 
There is experimental evidence showing that when lice have been fed 
on plague-infected individuals and their bodies ground up and in- 
jected into animals, plague may be produced; but this does not indi- 
cate that the louse can transmit plague under normal conditions. It 
is entirely possible that some cases of the anginal form of plague may 
be produced by crushing lice between the teeth as well as by killing 
fleas in the same manner. Until there is more evidence in favor of 
the louse it is believed that P. irritans should be considered the chief 
transmitter of plague in localities in which X. cheopis is not found, 
and that it also causes some of the cases in Guayaquil. It is not 
believed that Pulex irritans can keep the disease alive indefinitely, and 
if new cases were prevented from entering the zone in which cheopis 
is not found, this area would soon become free from the disease, 
although it seems to persist here longer than it does in the more 
crowded towns, like Ambato and Alausi, in which X. cheopis exists 
in considerable numbers only from February to June. 


XENOPSYLLA CHEOPIS INDEX OF GUAYAQUIL 
GENERAL CONSIDERATIONS 


This study of the flea infestation of rodents at Guayaquil, Ecuador, 
began September 24, 1929, and ended March 31, 1930. During this 
time fleas were taken from 5,105 rats, as follows: 29,075 X. cheopis, 
187 Ctenocephalus felis, and 7 Pulexirritans. During the same period, 
841 X. cheopis were found on 3,733 of the species Mus musculus. 
Xenopsylla cheopis was the only rodent flea fround on either rats or 
mice. . 

In compiling the tables of this report and in formulating conclu- 
sions, the data obtained from 1,357 rats caught from September 24 to 
October 28 have not been included, because of the change in the 
method used to take the fleas from the rats on the latter date. The 
total cheopis index for this period was 2.75. During the entire period 
the same two persons did all the work connected with this study. 
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Whenever a cage contained more than four rats of the same size 
under one-half grown, the excess over four were discarded, thus limit- 
ing to a certain extent the number of very young rats, because more 
young rats are caught in cage traps than old and the inclusion of all 
would have completely overshadowed the data. Even when this 
means was taken to reduce the young rats, 57 per cent of R. norvegicus 
were less than one-half grown. 

Tables 11 to 38 present data dealing with all phases of the X. 
cheopis index as determined by this study. The only table in which 
the findings for the last four days of October appear is Table 11, and 
here the results are tabulated under the month of November. 

There is reason to believe that the data throughout this report are 
affected by the constant use of poison to kill rats and all interpreta- 
tions must be made with this in mind. 

The microscope was used throughout the work for the determina- 
tion of species and sex of fleas. The lowest lens of the low power 
objective was removed, because the magnification was great enough 
without it and examination was made much more rapid. 

When fleas were removed from rats they were placed in Petri 
dishes containing pure carbolic acid solution and allowed to clear 
until the next morning. The differentiation was made in the same 
Petri dishes. 

The cheopis index was found to be quite variable, fluctuating 
greatly from day to day, depending on the nature of the place where 
the rats were caught, as well as their size, sex, and species; but the 
former condition affected the index the most. It can readily be 
understood that the index of a locality is likely to be very misleading 
unless rats are included in about equal numbers under the different 
conditions in which they live in the community. 

This study has been greatly handicapped by lack of information 
regarding the number of X. cheopis in other years when poison was 
not in use. Furthermore, the rainy season was "much shorter than 
usual and the rainfall was about one quarter of that of an average 
year, so that the effects of the longer and damper ordinary year were 


absent. 
COLLECTING FLEAS 


From September 24 until October 24 the method used for collect- 
ing fleas continued to be the same as had been in use for some time 
and which consisted in drowning the rats in glass jars and then 
searching the dead wet rat for fleas. 

After observing this method for a month it was believed to be 
unsatisfactory, because too much reliance was placed on the eye- 
sight of the searcher, especially when the rats had thick hairy coats 
nearly the same color as the fleas. In taking the rats from their 
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cages they were seized by the throat and strangled, thus causing 
them to struggle violently, with the result that some of their fleas 
might be shaken off. Live fleas were frequently found on the dead 
wet rats, and some of them eluded the searcher, not only entailing 
the loss of the fleas, but also subjecting the workers to the possibility 
of being the hosts of plague-carrying fleas. It required much time 
properly to search a wet rat for fleas, and after three or four hours 
the searcher becomes tired and careless. 

On October 24 the method of killing rats was changed by using 
cyanide, and the fleas were removed by combing with a fine-toothed 
comb. The number of fleas obtained by combing was slightly greater 
than by the old method, but combing was found to be even more 
time-consuming, and it required the greater part of the day to com- 
plete the search, so that the rats were not available for the morning 
autopsy and on account of the climate could not be kept until the 
next day. During the course of the day’s work on October 27 it 
was discovered that, when it was thought that all fleas had been 
removed by combing, still more could be recovered by holding the 
rat by the tail and striking it with the blade of large dressing forceps. 
This observation was put into use thereafter and proved very satis- 
factory. 

The method used for collecting fleas, upon which practically all the 
data in this report are based, was as follows: 

The containers in which the rats were killed were 24 ordinary 
glass jars of 1 gallon capacity such as are used for displaying candy, 
drugs, and other articles in stores. They have so-called ground 
glass tops and wide mouths. 

Hydrocyanic acid gas was used to kill the rats. It was generated 
in ordinary flat 4-ounce ointment tins, in the covers of which five or 
six holes had been punched with a small nail. It was uncertain at 
first whether the ordinary ointment tin would withstand the action 
of the acid long enough to be practicable. They were found to be 
entirely satisfactory as they did not have to be renewed oftener 
than once every two or three months. If the tops are not removed 
daily they will be sealed by the action of the acid, so that they can 
not be taken off without injury to the tin. 

Both sodium and potassium cyanide were used for generating the 
hydrocyanic acid gas. Two or three large lumps of cyanide will last 
two or three weeks without renewing. Pure commercial hydro- 
chloric acid was found more satisfactory than when diluted with 
water, because there was practically no solution left in the tin when 
the pure acid was used. Each morning a few drops of commercial 
hydrochloric acid was placed on the chemicals in the tins and quickly 
covered and returned to the jars. An ordinary medicine dropper 
was used for handling the acid. The jars could be charged with the 
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poison gas two or three hours before being used, and they never had to 
be recharged the same day. The same jar was frequently used two 
or three times in a day to kill rats. 

The cyanide was used in a small screened room open on two sides. 
It can be used safely in any well-ventilated room, but of course not 
in a closed space. There is absolutely no danger to those using this 
method if ordinary precautions are taken necessary for handling 
hydrocyanic acid. Masks are not necessary. One must work 
quickly when placing acid on the chemicals, not only to avoid 
breathing the generating gas, but also in order to return the ointment 
tins to the glass jars before the gas escapes. The most uneducated 
laboratory worker will soon learn a proper respect for and the pro- 
cedure necessary in safely handling hydrocyanic acid gas when he 
sees the effect it produces upon rats placed in the jars. 

Rats were brought to the laboratory in the traps in which they 
were caught. No covering was used to prevent the escape of fleas. 
As most mornings were cloudy, little protection from the sun was 
needed. 

When the trappers arrived with the rats they gave the information 
that was necessary for the survey. This consisted of the street 
address, the number of the city block, and the nature of the place 
where the rat was caught. For the latter purpose a large wall map 
with each city block numbered was referred to. The tag with the 
above information was placed under the first empty jar in the series 
and then the rats were removed from their cages. They were seized 
by the loose skin on their backs with 12 and 14 inch heavy dressing 
forceps and placed in the glass jars. Most of the rats could be taken 
in this way with very little struggling. When the cages contained 
different sizes and sexes of rats, they were separated in the jars. 
Rats less than one-half grown were not separated according to sex. 
Adult rats were usually placed in separate jars even when of the 
same sex. : 

After the rats had been transferred to the glass jars, cards were 
completed for each jar, on which was recorded the information 
already given, to which was added the date, size, sex, and species of 
the rats. ' 

When large rats are first placed in the jars it is necessary to hold 
the tops down or they are likely to be knocked off by the convulsions 
caused by hydrocyanic acid. The action of the gas is so rapid 
that most rats are dead in about 30 seconds. When the same jar 
has been used two or three times or three or four rats are treated in 
one jar, the concentration of the gas is lowered so that it may then 
be several minutes before the rats finally expire. 
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Fleas are killed more quickly and by a lower concentration of gas 
than are rats. In fact, during the course of this work, rats that were 
placed in jars containing small percentages of hydrocyanic acid have 
been removed when unconscious but still alive, their dead fleas and 
lice were removed, and then the rats allowed completely to recover 
from the effeets of the cyanide. When the amount of gas in the jars 
becomes low, some of the fleas are found loose from the rats. It is 
necessary to inspect each jar for fleas after removing the rats. Ordi- 
narily no fleas get separated from the rats, and many times not a 
single loose flea was found during the course of a day’s work. 

After the cards have been completed for the rats on hand, the rats 
are taken from the jars and the fleas removed. The first step con- 
sists in seizing the rat at the root of its tail with the long dressing 
forceps and holding it over a large white enamel bowl, 18 inches in 
diameter at the top and 8 inches deep, with sloping sides. To remove 
the fleas the rat is struck downward glancing blows with a blade of 
the same kind of forceps used in handling them. The rat is supported 
to a certain extent against the sloping sides of the bowl while being 
struck, scraped, and “combed” with the blade of the dressing for- 
ceps. Sometimes the first few blows produce no apparent results, 
but they loosen up the fleas, which will soon begin to fall like corn 
being knocked off the cob. Precaution must be taken not to crush 
more fleas than necessary. It is surprising how few fleas are injured 
by this rough treatment; at least this applies to the experience in 
Guayaquil. Very rarely are the fleas so crushed that their sex and 
species can not be determined. When cut in two parts, usually both 
halves can be found. When rats are heavily infested, the fleas can 
be knocked off faster than an assistant can remove them from the pan. 

After all fleas are believed to have been knocked off the rat is 
turned over to the assistant to be combed and the dirt and hair to 
be removed from the bowl by rubbing it with a wadded piece of 
newspaper. 

Combing the rat has been greatly facilitated by putting it through 
the above process, especially the shedding norvegicus and the long- 
haired rattus, because a large amount of the hair is knocked off as 
well as the fleas. Very few fleas are found.by combing, but a sufficient 
number are recovered to warrant continuing this procedure. 

Removing fleas by the method just outlined is much more rapid 
than the two processes first used. From 30 to 45 rats can be received, 
killed, ticketed, and their fleas secured in two to two and a half hours 
by two workers. In the case of two young rats that harbored 256 X. 
cheopis, all the fleas were secured in about 10 minutes. When rats 
have few fleas the work is much more rapid. 
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The following table gives a comparison of the results obtained by 
the three methods described. The figures given in the table are for 
nine consecutive days, three for each method. The rats were caught 
in the central section of the city. 





X. cheopis 





Method 
Per cent 


Number Females Semnales 





Drowned and searched 606 
Killed with cyanide and combed 393 
Combined scraping and combing 1, 082 























It will be seen in the above table that the X. cheopis index was more 
than doubled when the procedure of knocking the fleas off the rats 
was adopted. The large percentage of females found by combing 
was no doubt due to the fact that the female is much larger than the 
male and consequently relatively fewer males were found when the 
rats were only combed. Unless conditions are abnormal for X. 
cheopis in a locality where fleas are obtained, any method which gives 
a larger number of females than males should be investigated to 
determine whether all the fleas are being removed. 

On account of the great variation in the results of the three methods 
used to remove fleas from rats, only the figures obtained since the 
adoption of the last process are given in this report. 


SIZE, SEX, AND SPECIES 


Little discussion is required to supplement the informetion con- 
tained in the tables regarding the cheopis index as found for rats of 
different sizes, sex, and species. 

Adult males of both R. norvegicus and R. rattus have 4 slightly 
higher index than the females. At the beginning of the investiga- 
tion norvegicus males had a slightly greater index than the females, 
but during the last three months the female index was slightly greater. 
It is curious to note that the total cheopis male index is exactly the 
same for adult Norway males and females. The greatest variation 
between the sexes occurred in the group of young norvegicus one-half 
to two-thirds grown. Here the male averaged nearly one more flea 
per rat. Rats over two-thirds grown are considered as adults in this 
report. 

In Tables 15 and 19 are tabulated the indices for rats according to 
size. Among the norvegicus the rats one-half to two-thirds grown 
had the greatest index and adults the least. These figures do not 
hold good for R. rattus, the adults of which were found to harbor the 
greatest number of cheopis. 
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In Table 22 an analysis has been made of the flea infestation of rats 
less than one-half grown caught during the months of November 
and December. It will be seen in this table that the smallest rats 
or those that still harbor in the vicinity of the nesting place where 
they were born have the greatest flea infestation in the case of both 
norvegicus and rattus. As the rats increase in age, the flea index 
gradually decreases until the half-grown stage is reached, when the 
index increases again. At least this is true for norvegicus. 

In Table 20 is outlined a comparisun of the findings for rattus and 
alerandrinus. As one would expect, there is little difference in the 
flea infestation of these rats. 

It will be seen in Table 21 that rattus averaged over one flea more 
per rat than norvegicus. The following data taken from the records 
of this survey prove that rattus harbors a greater number of cheopis 
than does norvegicus. 

(1) In 100 blocks in which both norvegicus and rattus were caught, 
865 norvegicus had an index of 4.82 and 261 rattus an index of 6.49, 
or an average of nearly two fleas greater per rat. 

(2) There were 62 premises where both species were caught, with 
the result that 331 norvegicus had an index of 4.13 and 113 rattus an 
ndex of 5.82, or again a variation of nearly two cheopis per rat. 


INDEX OF DIFFERENT ESTABLISHMENTS 


In Table 23 will be found a list of some of the establishments in 
which rats were caught and the relative cheopis index for each. The 
figures given in this table are not as valuable as those for many 
other localities, because all classes of businesses occupy only the first 
floor of buildings, the upper floors being living quarters, and rats 
have a more or less free run of the solidly built blocks because of the 
tropical Spanish construction of the buildings. It appears that 
several classes of establishments have as great flea infestation of 
their rats as places where rice and other grains are sold or even 
greater. It should be noted that the rats caught in the open, as on 
wharves and in lumber yards and coal yards, have a cheopis index of 
one-half or lower. There are no storage warehouses on the wharves 
of Guayaquil. 


ZONE INFESTATION 


It is rather difficult to divide most cities into definite zones, and in 
Guayaquil it is an impossibility, because there is hardly a block in 
Guayaquil that does not have several places where foods or other 
kinds of stores are sold. Shacks and buildings of the best class of 
construction are often found side by side. 

In Tables 24, 25, and 26 are given the findings for the best zoning 
possible in Guayaquil. Table 24 gives the data obtained for a com- 
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posite area of 15 blocks made up of old wooden buildings the ground 
floors of which are occupied by stores selling and storing rice and 
other grains and food products. The cheopis index of this section, 
10.23, is approximately one-third greater than the area of general 
business houses and better residential sections, and over twice as 
great as that of blocks composed chiefly of shacks. The index of the 
better residential section, 7.33, is about one-third greater than that 
of the poorer section of the city. 

Another thing that arrests the attention in looking over the tables is 
the number of rats caught per block in the different sections. This 
figure for the different areas was 33 per block in the grain section, 20 
per block in the general business section, and only 4.7 per block in 
the poor area. These figures seem to indicate that the cheopis index 
varies nearly in proportion to the degree of rat infestation. 


VARIATION OF THE X. CHEOPIS INDEX IN DWELLINGS 


In December an inspection was made of the buildings in the central 
part of Guayaquil to determine, if possible, the cause of the great 
variation in the number of cheopis found on rats caught in neighboring 
houses and blocks. After looking the situation over it was decided 
that the type of building in which the rats were harboring might 
affect the cheopis index, and the survey was completed along this 
line, as follows, dividing the buildings into four groups, A, B, C, and D: 

A. Modern cement constructed buildings. 

B. Relatively new or remodeled wooden buildings. 

C. Old wooden buildings in which people lived in the congested 
tenementlike manner. 

D. Shacks that were largely constructed with bamboo sides and 
were generally in need of repairs. The chief harboring 
place for rats in these structures was under their raised 
floors. 

Not enough rats had been caught in Class A buildings to draw any 
conclusions regarding their flea infestation, but on the other hand this 
finding showed the relative freedom of cement buildings from rats. 

The cheopis index as determined for the other structures was as 
follows: 

Class B, 45 buildings, 173 rats, index 7.37. 

Class C, 62 buildings, 171 rats, index 8.79. 

Class D, 71 buildings, 172 rats, index 5.24. 

It is apparent from the above data that buildings offering the 
greatest rat harborage within them have the highest cheopis index. 
The index is excessive in both types of wooden buildings, so that the 
fact that plague is most prevalent in Class C buildings must be due 
to the congested unhygienic conditions under which they are occupied. 
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Following the above survey on the Ist of January a record was 
kept of whether rats were caught in huts or in the better constructed 
buildings, and also whether they were caught on the ground floors 
or upper floors of the better type buildings. At that time it was 
not known what difference would be found in the flea infestation 
of rats caught on the lower and upper floors of dwelling houses. 
It was believed that more rats invading houses from outside har- 
boring places and from underneath the lower floors would be caught 
on the ground floors than on the upper floors, or that the flea infes- 
tation of rats caught on the lower floor would be comparable to 
that found in the 1-story huts. The results obtained, as will be 
seen in the following discussion, more than repaid the trouble neces- 
sary to secure this information. It should be realized that some 
of the rats caught on the ground floors have their harboring places 
in the upper floors and that in certain instances the same type of 
harboring place will be found on the ground floors of houses and 
in the shacks as are present in the upper stories of buildings. Some 
of the rats caught on upper floors come from the ground floors and 
also from outside harboring places. 


THE EFFECT OF THE LOCALITY IN WHICH RATS ARE CAUGHT ON THE TOTAL INDEX 


It has previously been mentioned that the chief factor affecting 
the cheopis index of a community is the location in which the rats 
are caught. As we have better information on this point in the 
case of rats caught in dwelling houses than any other place, the 
index of these rats is used in proving this point. In Table 27 is 
tabulated the percentage of the total number of rats caught each 
month in houses, the total cheopis index, and the index for dwellings. 
It can readily be seen that the total monthly index has been increased 
or lowered, as the case may be, by the rats caught in houses, as 
these compose over 50 per cent of the rat catch each month but 
the first. 

For instance, if we take the month of March, which has the low 
total index of 5.97, and analyze it we find that 56 per cent of the 
rats caught that month come from dwelling houses and had an 
index of only 5.02, while the index of the smaller per cent of rats 
from‘all other locations was in reality 7.15, so that the total index 
has been overshadowed by that of the rats from dwellings. Referring 
to Table 28, we find that only 20 per cent of the Norway rats were 
caught on the upper floors of buildings, and that they had the high 
index of 9.76, while 80 per cent of the rats in dwellings came from 
ground floors and shacks. These rats had an index only slightly 
over 3, thus causing the low total index of the rats from houses, 
In other words, the low total index of the month of March depends 
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chiefly on the fact that most of the rats caught then came from 
ground floors and shacks. 

Cheopis index of rats caught on upper floors of dwellings.—It is 
reeretted that information was not obtained regarding the cheopis 
infestation of rats caught on the upper floors of houses throughout 
the period of this survey. However, the information available, 
covering the months of January, February, and March, is the most 
valuable, because it is during these months that the total cheopis 
index fluctuates the most. In Table 11 the total index for the 
months named above was 4.73, 7.02, and 5.97, respectively; while 
during the same period the number of cheopis found on rats caught 
above the ground floors of houses varied hardly any in the case of 
norvegicus during January and February, although there was an in- 
crease in the index in March. It seems that the conditions respon- 
sible for the variation in the three months under consideration did 
not affect the rats on the upper floors of buildings to any extent, 
or that the conditions under which cheopis lives and multiplies on 
the upper floors of buildings was not subject to the changes prevailing 
in other locations. 

Cheopis index of rats living under and outside of buildings.—In all, 81 
rats were caught in places outside of buildings, such as gardens, 
wharves, lumber yards, etc., and found to have a total cheopis index 
of only 0.28. Many of these rats were caught during the months 
when the total index was at its highest level. Furthermore, an inspec- 
tion was made of a saloon, a hospital, and a hotel in which 153 rats 
were caught and found to have the low indices of 0.76, 1.80, and 1.31, 
respectively. Most of these rats were caught during November and 
December, when the general index was high. The inspection showed 
that most of the rats obtained from the above sources were invaders 
from outside the building. In the case of the saloon, there was only 
one rat run which led underneath the building next to it. The saloon 
had a concrete floor. The hospital was a modern concrete building 
with practically no inside harborage, and the hotel had a concrete 
floor. Rats were invading the kitchen of the hotel from outside 
sources. 

Referring to Tables 28 to 32 we find that both norvegicus and rattus 
caught on the ground floors of buildings and in the 1-story shacks have 
a very low cheopis index as compared with rats caught in most other 
situations except those known to be harboring out of doors. The 
shacks have little inside harborage, as a rule, and there is no doubt 
that rats caught on the first floors are invaders from outside in many 
instances. It should be mentioned that although all the stores and 
other establishments in Guayaquil occupy the first floor of buildings, 
the conditions in them are not comparable to houses, because of the 
harborage places offered by their contents. In Table 31 it can be 
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seen that from 20 to 46 per cent of the rats caught on ground floors and 
in shacks during the different months were found free from cheopis, 
and that 70 per cent caught on ground floors had four fleas or less, 
while 72 per cent from shacks fall under the same class. If the rats 
with good harboring places inside the buildings could be ruled out of 
these statistics, it would undoubtedly be found that those invading 
the buildings from outside would have a cheopis index of less than one. 

The data just given seem clearly to indicate that rats, both norvegi- 
cus and rattus, living outside of buildings have a very low cheopis 
index—too low for the continued transmission of plague—and sub- 
stantiates the claim that the house-dwelling rat is the reservoir for 
plague and that these rats have probably developed a greater immun- 
ity to the disease because of their constant association with it than 
the outside rats. Consequently, when these animals are forced to seek 
shelter from the floods of the rainy season the disease spreads rapidly 
among them and from them to man, and thus we find that human 
plague reaches it highest point with the onset of the rainy season in 
January and February. 

It should be pointed out here that the harboring places of norvegicus 
are not confined to the lower floors, basements, sewers, and other 
places as is frequently stated. The number of this species caught on 
upper floors and their flea index shows that they dwell in the upper 
floérs of houses as well as below ground and out of doors. 

If the theory advanced above is correct, then one can say that the 
value of the rat proofing of buildings not only depends on the fact 
that it prevents inside harborage, but also that rats which may invade 
this type of building in seach of food will be unlikely to carry plague 
because of the few fleas with which they are infested. 


RELATIONSHIP OF X. CHEOPIS INDEX TO THE DEGREE OF RAT INFESTATION 


In general, it can truly be said that the cheopis index will vary in 
accordance with the number of rats infesting a city block or building, 
and that the number of rats will be proportional to the rat harborage 
and food supply, conditions usually best provided in grain warehouses 
and other places where food is stored. Evidence in support of the 
above statement has already been introduced in this report, and here 
a short reference will be made to certain findings which show that the 
number of fleas is not always proportional to the number of rats 
caught, as indicated by the following data for three different types of 
establishments: 

Hotel A: 51 rats trapped, index 13.75. 
Hotel B: 58 rats trapped, index 0.76. 
Saloon A: 26 rats trapped, index 23.38. 
Saloon B: 37 rats trapped, index 1.80. 


Hospital A: 21 rats trapped, index 6.33. 
Hospital B: 48 rats trapped, index 1.31. 
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The number of rats trapped as given above does not mean the total 
number caught with snap and cage traps, but only those brought to 
the laboratory alive for the determination of their fleas. It has 
already been explained that the rats caught in the B institutions 
were invaders and that these buildings had practically no inside 
harborage. In the case of the A buildings we have old wooden 
structures with innumerable hiding and nesting places in them and 
there is little doubt that the trapped rats resided inside these build- 
ings. We may therefore say that the cheopis index will be propor- 
tional to the number of rats when they are harboring inside buildings 
which offer suitable places for flea reproduction. 


RELATIONSHIP OF INDEX TO CLIMATIC CONDITIONS 


The temperature is favorable for the reproduction of cheopis 
throughout the year. Hirst states that the most favorable range of 
temperature is between 70° and 80° F., with an optimum at about 
75° F. The mean temperature of Guayaquil falls within these figures 
and only exceeds them by a fraction of 1° during March and April, 
as shown in Table 4. In Table 33 will be found figures giving the 
cheopis index and all available climatic conditions at bimonthly inter- 
vals during this study. It can be seen in this table that the first half 
of January was hotter than usual by about 2° and that the rainy 
season began late in January, and after February 26 the rainfall fas 
slight. The short rainy season and light rainfall are not believed to 
have affected the cheopis index to the extent that occurs in an aver- 
age year. The use of poison has also influenced the findings, due to 
climatic conditions. 

In every table of this report, with the exception of the tables for 
rats caught on the tipper floors of houses, there was a depression in 
the cheopis index for January which was followed by a marked rise in 
February. Table 33 shows that the first half of January was very 
hot, with a mean temperature of 82.1° F., and that with the onset of 
rain in the second half the temperature fell. The rains of January 
were light, and heavy rains did not begin until the first of February, 
to continue until February 26. It therefore appears that the heat of 
January caused the fleas to leave their hosts, affecting both male 
and female cheopis; but these fleas continued to live apart from the 
rats until the dampness caused by the heavy rains forced them to 
return to their hosts, thus producing the rise noted in the index in 
February. During the rains of February, more C. felis and P. irritans 
were found on rats, indicating that fleas will more readily attach 
themselves to any host when forced to do so by dampness. This 
may be a factor in the causation of plague during the rainy months, 
as cheopis may more readily attach itself to man at such a time. 
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It is evident that when rats have harboring places which protect 
them from outside weather conditions, as is noted in the findings for 
rats caught on the second floors of houses, the cheopis index will not 
be greatly affected, as found in the above situation. 

From the tables reporting the findings during January, February, 
and March for the rats caught in the buildings affording poor weather 
protection, it appears that there was a marked reduction in the 
cheopis index of rats infesting these buildings during the months men- 
tioned. In Table 26 it may be seen that the index fell from 6 to 4 in 
January; and instead of the rise noted in February in the other 
tables, there was a further fall in this month and a still greater reduc- 
tion in March. There is little doubt that if the rainy season had 
been as long and severe during the time of this investigation as usual 
the reduction in the number of cheopis on the rats in the poorly con- 
structed section of the city would have been much greater. 

In studying spot maps of plague cases of Guayaquil it was found 
that during the months from May to October, when the disease is 
least prevalent and tends to disappear, practically all cases are con- 
fined to the central section of the city in which the two or three story 
wooden buildings are located, while in the large surrounding area made 
up almost entirely of bamboo huts or other shacks the disease is prac- 
tically extinct. It therefore appears that the central section of the 
city is the endemic area in which plague is carried over the unfavor- 
able season each year in the better constructed wooden buildings of 
two and three floors. 

The explanation of the disappearance of plague from the section of 
the city composed of shacks or bamboo huts affording poor protection 
is no doubt due to the unfavorable conditions produced by the rainy 
season which reduces the cheopis index below the point necessary for 
the continued transmission of plague, and also the smaller number of 
rats infesting this area. 

It has been pointed out that plague disappears each year at the 
lowland towns on the railroad and rivers. As these places are made 
up almost entirely of bamboo-constructed buildings similar to those 
in Guayaquil, and are subject to the same severe rainy season, the 
explanation of the disappearance of plague in them is the dampness 
as in Guayaquil. 

At the beginning of this report, reference was made to the fact that 
only one case of plague had ever been reported in Naranjito, and that 
no cases have ever occurred at Barraganetal and Bucay. The latter 
place is a railroad division point, and trains often lie over here at night, 
thus subjecting it to the invasion of rats from other railroad points. 
These places lie in the rainy belt between Milagro and the mountains, 
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and there freedom from plague unquestionably depends upon the 
dampness found in this section of Ecuador. 

It is believed that we are now prepared to state that excessive 
dampness and a mean temperature of about 80° is unfavorable for 
the reproduction of Xenopsylla cheopis, when prolonged for three or 
four months or longer, and the buildings in which rats harbor do not 
protect their fleas from these conditions. Plague will tend to dis- 
appear in any tropical community in which the climatic conditions 
are similar to those stated above. 


CHEOPIS MALE AND FEMALE INDEX 


Reports of flea surveys seldom include much information regarding 
the relative number of cheopis males and females; and it is believed 
that valuable information may be obtained by such a study in a 
community. ‘ 

The male and female indices will be found in nearly all of the tables 
in this report. In Table 34 is listed the percentage of females found 
during the different months. The percentage varied from 40 to 50, 
and the general average was 45 per cent. There is little doubt that 
the percentage of female cheopis during this survey was increased 
by the use of poison to kill rats. This subject will be discussed in 
more detail later. Under normal favorable conditions for cheopis 
reproduction it is believed that the ratio of males to females should 
be about 60 to 40, because under favorable conditions the female is 
separated from its host more than the male for the purpose of deposit- 
ing its eggs. Any variation from the above figures should be analyzed 
for the cause. 

The presence of 50.3 per cent of the female fleas on rats during the 
month of February is explained by the dampness at that time. Dur- 
ing the first half of February the female index was markedly higher 
than the male. 

In order to determine the effects of favorable and unfavorable 
harboring conditions of rats on the percentage of male and female 
cheopis found on them, Table 35 was prepared. In the first section 
of this table are listed data regarding sex as found on rats harboring 
four or less fleas, which number is considered as indicating that the 
rats of this group were living where conditions that were not favorable 
for cheopis, regardless of the location in which the rats were caught. 
In the third section are listed the data found for rats with 10 or more 
fleas or the rats harboring where cheopis must have favorable condi- 
tions for living and reproduction. If the first section of Table 35 is 
compared with the last it will be found that during the months of 
January and February the per cent of females found on rats is gen- 
erally greater when the conditions are unfavorable for the fleas 
than when they are considered the best. In February the female 





21 11 September 5, 1930 


percentage is practically the same, which indicates that dampness 
apparently affected the fieas in protected harboring places. In the 
first division of the third section, which is for rats caught above the 
ground floor of houses, the percentage of females is 40 in January 
and 41 in March; and, as stated before, this figure is believed to 
indicate conditions suitable for cheopis reproduction, while any 
variation in it as given in all divisions of the first section suggests 
that the fleas are existing under unfavorable conditions. It will 
be noted in the first section of the table, under ‘‘bamboo shacks,” 
that the percentage of females did not increase in February, which 
probably i is explained by the assumption that there were not enough 
fleas in the shacks to cause an increase. 

In conclusion it can be said that when the percentage of female 
cheopis is over 40, these fleas are not existing under the most favorable 
conditions; and the higher the percentage, the more unfavorable the 
conditions. 

EFFECTS OF POISON ON CHEOPIS INDEX 


Mention has already been made of the belief that the use of poison 
for killing rats has affected the cheopis index throughout this report. 
There is no doubt that poison caused the deaths of many rats every 
month and that the greatest number were killed during the first three 
poisonings. Therefore, if poison affected the cheopis index the 


greatest effect should be observed during the latter part of October 
and in November and December. The tables present much evidence 
that the number of cheopis per rat was excessive at the beginning of 
this survey. For instance, the index for the first half of November 
in Table 33 was over eight fleas per rat and then fell until the second 
half of December, when it reached 8.5. During December the 
area in which the traps were located was covered twice with poison, 
and the number of rats caught per hundred traps reached a very low 
figure. Tables 15 and 19 show that the young rats one-half to two- 
thirds grown, or the less astute rats of both norvegicus and rattus, 
have an index of over 10 in November, which is never equalled again 
during the survey. This group of rats are the ones most likely to take 
poison. In Table 29 the rise in the cheopis index during March 
of both norvegicus and rattus, but particularly the latter species (which 
has an index of 26 fleas per rat), when caught on upper floors, must 
have been produced by the use of poison, because the cheopis index in 
general is falling in March. 

In charting the curve of the cheopis index at 3-day intervals it 
was found that immediately following the completion of poisoning 
in the areas where the traps were located, there was a marked rise in 
the cheopis index following the first four poisonings. The highest 
point reached by the cheopis curve at 3-day intervals followed the 





September 5, 1930 2112 


second poisoning, with the exception of a rise in March, due to the 
catching of two rats with 256 fleas on them. During January, 
February, and March the effects of climatic conditions overshadow 
the results of poisoning. 

The effects of poison are even more marked on the number of female 
cheopis per rat than on the total index. From the data given in Table 
33 it is found that the percentage of females in the last half of October 
was 42, in the first half of November 44, and in the second half of 
November 47. There were no climatic conditions at this time to 
cause an increase in the female cheopis index, and it is only explained 
by the release of fleas from dead rats. As the female cheopis is more 
used to separating itself from its host and then returning or going to 
another host, it is reasonable to suppose that this sex is more active in 
finding a new host if the rat upon which it was living is killed, thus 
accounting for the increase in these fleas when poison is destroying 
rats. 

It can be concluded that the use of poison increases the total cheopis 
index and the percentage of female cheopis on rats, and that these 
findings in the laboratory may be useful in determining the effective- 
ness of poison. 

The curve of the cheopis index of Mus musculus shows a marked rise 
following the use of poison, the same as that noted for rats. 


PERCENTAGE OF RATS HAVING DIFFERENT DEGREES OF X. CHEOPIS INFESTATION 


Tables 37 and 38 are interesting in that they show the percentage 
of rats having different degrees of flea infestation and the per cent of 
fleas found on these rats. They show the distribution of fleas on rats 
during the different months. 

It will be seen in Table 37 that many rats were found free from fleas 
throughout this survey. During November and December the same 
percentage of flea-free rats occurred. In January there was a rise in 
the percentage of rats without fleas; in fact, from January 1 to 20 only 
11 per cent of the rats had no fleas, but after the dnset of the rainy 
season the percentage jumped to 28 for the remainder of the month. 
In February one-fifth of the rats had no fleas, and in March over one- 
fourth. It is evident that with the onset of the rains many of the rats 
driven for shelter into buildings from outside harboring places were 
free from cheopis infestation. 

It is generally considered that a cheopis index of two or more is 
necessary to cause plague epidemics. From the figures given in Table 
37 it was found that the following percentage of rats harbored two or 
more fleas during the different months: November, 71 per cent; 
December, 73 per cent; January, 61 per cent; February, 68 per cent; 
and March, 59 per cent. The figure for March indicates a marked 
fall in the number of rats which would be likely to transmit plague. 
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CHEOPIS INDEX OF MUS MUSCULUS 


In Table 39 will be found the monthly cheopis index of Mus mus- 
culus. No other flea was found on mice in Guayaquil. This table is 
of interest, because it shows that cheopis is not found in sufficient 
numbers on mice for these animals to be considered any particular 
menace in transmitting plague. Three was the greatest number of 
fleas ever found on one mouse. Fleas were obtained from mice by 
drowning them and then searching the dead wet animal. 

The high index of November is believed to have been caused by the 
use of poison, while that of February was no doubt due to the rainy 
weather. The mouse index did not fall in January or March as did 
that of rats, probably because they harbor inside of buildings in 
places better protected from the weather. 


EPIDEMIOLOGICAL SUMMARY 


(1) Xenopsylla cheopis is the flea chiefly concerned in the causation 
of plague in Ecuador. It is the only flea causing rat plague. If it 
were not for this flea, plague would soon disappear. 

(2) X. cheopis is found at altitudes of over 9,000 feet, but not in 
sufficient numbers to cause plague epidemics. 

(3) The highest altitude at which X. cheopis is implicated in the 
causation of plague epidemics is about 8,554 feet, the elevation of 
Alausi and vicinity. 

(4) X. cheopis is the only rat flea found in the lowlands and in the 
mountains up to an altitude of 4,000 feet. , 

(5) The constant importation of X. cheopis-infested rats is probably 
necessary to maintain these fleas in sufficient numbers in the high 
altitudes for them to cause plague epidemics. 

(6) X. cheopis may reproduce when the mean temperature is 
between 55° and 56° F., but a mean high temperature of about 70° F. 
or higher is necessary. 

(7) X. cheopis can not exist at Riobamba, which has a mean tem- 
perature slightly lower than that of Quito, but also a lower altitude. 

(8) Plague occurs in Ecuador at altitudes of over 10,000 feet 
above sea level. 

(9) Plague does not persist in the mountain towns after June or 
the onset of the colder months, but does occur in the Indian villages 
and haciendas after it has disappeared from the larger railroad towns. 
Plague would not reappear in the mountain towns if they were not 
reinfected. 

(10) By means of the Guayaquil & Quito Railroad plague-infected 
rats are transported from Duran to the other lowland towns and to 
the mountain towns. Duran is infected through the means of the 
constant ferry service between it and Guayaquil. The latter place 
is the source of all the plague epidemics in the central part of Ecuador 
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and the disease would disappear if not for the endemic center in 
Guayaquil. 

(11) The floods in the lowland section of Ecuador cause rats to 
seek shelter in railroad cars, and they are then carried in large num- 
bers to the mountain districts. 

(12) Every year that plague has been present in Ambato it has 
first appeared in the vicinity of the railroad station. 

(13) The endemic area for plague in Guayaquil is the section of 
the city in which is located the two and three-story wooden buildings. 

(14) The dampness caused by the rainy season is the chief factor 
in reducing the cheopis index. The greatest effect of dampness is 
produced in buildings which are poorly constructed to protect their 
interiors from the effects of weather, such as buildings made of 
bamboo. Dampness does not affect the cheopis index of rats har- 
boring on the second and third floors of houses or in warehouses as 
it does the index of those harboring in poorly constructed buildings. 

(15) High temperatures will cause cheopis to leave their hosts, 
but do not kill them,.at least not the temperatures of Guayaquil. 

(16) Dampness forces fleas to seek their hosts or some other host 
if their natural one is not available. 

(17) The disappearance of plague from the lowland towns outside 
of Guayaquil is due to the effect of dampness on the rats harboring 
in their bamboo-constructed buildings. 

(18) Rats harboring outside of buildings in Guayaquil have a 
cheopis index too small to cause epidemics of plague among them. 

(19) Rattus rattus and rattus alerandrinus have a higher cheopis 
index than PR. nervegicus. 

(20) The lessened incidence of plague in Guayaquil since 1916 is 
due to an immunity developed by the rat population. 

(21) The immunity to plague is greatest among rats harboring 
within buildings, or the house rats. 

(22) R. norvegicus lives on the second floors of buildings and may 
be caught there in large numbers. 

(23) The shift of the peak season of human plague in Guayaquil 
from the last months of the dry season to the first months of the 
rainy season is due to the high immunity of the house rat and the 
lack of immunity of the outside rat, which is forced to seek shelter 
inside of buildings during the rainy season. 

(24) Under normal conditions the percentage of cheopis females 
should be about 40. Dampness, unfavorable rat harboring condi- 
tions for X. cheopis, and the deaths of many rats as produced by 
poisoning and as probably occurs when there is a rat epizootic of any 
kind, cause an increased numbe” of cheopis females to be found on 
rats. 
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(25) The method of removing fleas outlined in this report has 
proved to be very satisfactory, and is much superior to simply 
combing rats to obtain their fleas. 

(26) Very young Norway rats, one-sixth grown or younger, have 
a greater cheopis index than any other group of rats. The index 
gradually decreases until the rats are one-half to two-thirds grown 
and then increases. Adult norvegicus have fewer cheopis than young 
rats. 

(27) The sex of rats is not an important factor in determining 
cheopis infestation. 

(28) The data in this report is not typical in all respects, because 
of the influence of killing rats with poison on the cheopis index. 

(29) Poison causes an increase in the total cheopis index and in 
the per cent of female cheopis. The efficiency of poison in killing 
rats may be watched in the laboratory by following the total and 
female cheopis indices. 

(30) The nature of the harboring place of rats is a more important 
factor in determining the number of cheopis than the character of 
the place in which they are caught. 

(31) The cheopis index varies in proportion to the number of 
rats when the rats are harboring inside of buildings. 

(32) The following fleas were found during this survey in Ecuador: 
Xenopsylla cheopis, Pulex irritans, Ctenocephalus felis and canis, 
Rhopalopsyllus cavicola, Hectopsylla swarez, Leptopsylla musculi, and 
Ceratophyllus londinensis. 

(33) Pulex irritans is the only flea other than X. cheopis concerned 
in the transmission of human plague in Ecuador. This flea is prob- 
ably the cause of nearly all cases of plague in the high mountain 
districts where cheopis is not found. P. irritans no doubt causes 
some cases of human plague in Guayaquil and other places where 
cheopis is the chief transmitting flea. 

(34) Plague transmitted by P. irritans probably does not have as 
great a mortality rate as that produced by X. cheopis. 

(35) P. irritans is probably the agent involved in the causation of 
the two unusual types of plague found in Ecuador and called “viruela 
pestosa” and “angina pestosa.” 

(36) P. corporis and capitis may be responsible for some cases of 
plague, particularly “angina pestosa,” which is due to the practice of 
the natives of killing infected vermin between the teeth. 

(37) X. cheopis is not found in sufficient number on Mus musculus 
for these animals to be able to transmit plague to any extent and these 
animals are of very little importance in the causation of plague. 


(The concluding part of this article, dealing with antiplague measures in Ecuador, will be published in 
the following issue of Pusuic HEALTH REePorts.) 
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BIOLOGICAL PRODUCTS 


ESTABLISHMENTS LICENSED FOR THE PROPAGATION AND SALE OF VIRUSES, 
SERUMS, TOXINS, AND ANALOGOUS PRODUCTS 

There is presented below a list of the establishments holding 
licenses issued by the Treasury Department in accordance with the 
act of Congress approved July 1, 1902, entitled “An act to regulate 
the sale of viruses, serums, toxins, and analogous products in the 
District of Columbia, to regulate interstate traffic in said articles, 
and for other purposes.” 

The licenses granted to these establishments for the products 
mentioned do not imply an indorsement of the claims made by the 
manufacturers for their respective preparations. The granting of a 
license means that .inspection of the establishment concerned and 
laboratory examinations of samples of its products are made regu- 
larly to insure the observance of safe methods of manufacture, to 
ascertain freedom from contamination, and to determine the po- 
tency, or safety; or both, of diphtheria antitoxin, scarlet fever strep- 
tococcus antitoxin, tetanus antitoxin, botulinus antitoxin, antidysen- 
teric serum, antimeningococcic serum, antipneumococcic serum, bac- 
terial vaccines made from typhoid bacillus, paratyphoid bacillus A, 
and paratyphoid bacillus B, diphtheria toxin-antitoxin mixture, 
diphtheria toxoid, diphtheria toxin for Schick test, scarlet fever 
streptococcus toxin for Dick test, scarlet fever streptococcus toxin for 
immunization, and the arsphenamines, the only products for which 
potency standards or tests have been established. 

The enumeration of the products is as follows: Serums are placed 
first, the antitoxins, being more important, heading the list. The 
other products are arranged generally in the order of their origin. 
The items in each class are arranged alphabetically. 


Establishments Licensed and Products for which Licenses have been Issued 
AMERICAN ESTABLISHMENTS 


Parke, Davis & Co., Detroit, Mich.—License No. 1: 

Diphtheria antitoxin; perfringens antitoxin; scarlet fever streptococcus antitoxin; tetanus antitoxin; 
vibrion septique antitoxin; antianthrax serum; antidysenteric serum; antigonococcic serum; anti- 
meningococcic serum; antipneumococcic serum; antistreptococcic serum; hemostatic serum (La- 
penta); normal horse serum; thryroidectomized horse serum; vaccine virus; rabies vaccine (Cum- 
ming); tuberculin old; tuberculin T. R.; tuberculin B. E.; tuberculin B. F.; bacterial vaccines made 
from acne bacillus, acne diplococcus, colon bacillus, Friedlander bacillus, gonococcus, influenza 
bacillus, meningococcus, micrococcus catarrhalis, paratyphoid bacillus A, paratyphoid bacillus B, 
pertussis bacillus, pneumococcus, prodigiosus bacillus, pseudodiphtheria bacillus, staphylococcus 
albus, staphylococcus aureus, streptococcus and typhoid bacillus; diphtheria toxin-antitoxin mix- 
ture; diphtheria toxoid-antitoxin mixture; diphtheria toxoid; diphtheria toxin for Schick test; scarlet 
fever streptococcus toxin for Dick test; scarlet fever streptococcus toxin for immunization; animal 
epidermal extract; animal food extract; vegetable food extract; pollen extract; modified bacterial 
derivajives made from colon bacillus, gonococcus, paratyphoid bacillus A, paratyphoid bacillus B, 
pneumococcus, staphylococcus albus, staphylococcus aureas, streptococcus, and typhoid bacillus; 
bacterial antigen made from colon bacillus, gonococcus, pertussis bacillus, pneumoooccus, staphy- * 
lococcus albus, staphylococcus aureus, and streptococcus. 
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H. K. Mulford Co., Broad and Wallace Streets, Philadelphia, Pa.—License No. 2: 

Diphtheria antitoxin; erysipelas streptococcus antitoxin; perfringens antitoxin; scarlet fever strepto- 
coccus antitoxin; tetanus antitoxin; vibrion septique antitoxin; antignthrax serum; antidysenteric 
serum; antigonococcic serum; antimelitensis serum; antimeningococcic serum; antipneumococcic 
serum; antistreptococcic serum, antivenin (Nearctic crotalidae); antivenin Bothropic; antivenin 
(crotalus terrificus); normal horse serum; vaccine virus; rabies vaccine (Pasteur); rabies vaccine 
(killed virus); tuberculin old; tuberculin T. R.; tuberculin B. E.; tuberculin B. F.; tuberculin 
proteose-free (Lyons); bacterial vaccines made from acne bacillus, cholera vibrio, colon bacillus, 
dysentery bacillus, Friedlander bacillus, gonococcus, influenza bacillus, meningococcus, micrococcus 
catarrhalis, micrococcus melitensis, paratyphoid bacillus A, paratyphoid bacillus B, pertussis bacillus, 
plague bacillus, pneumococcus, pseudodiphtheria bacillus, staphylococcus albus, staphylococcus 
aureus, streptococcus, and typhoid bacillus; sensitized bacteria vaccines made from acne bacillus, 
cholera vibrio, colon bacillus, Friedlinder bacillus, gonococcus, influenza bacillus, meningococcus, 
micrococeus catarrhalis, paratyphoid bacillus A, paratyphoid bacillus B, pertussis bacillus, pneu- 
mococcus, pseudodiphtheria bacillus, staphylococcus albus, staphylococcus aureus, streptococcus, 
and typhoid bacillus; diphtheria toxin-antitoxin mixture; diphtheria toxoid; diphtheria toxin for 
Schick test; scarlet fever streptococcus toxin for Dick test; scarlet fever streptococcus toxin for im- 
munization; pollen extract; animal epidermal extract; animal food extract; vegetable food extract; 
poison ivy extract; poison oak extract; pneumococcus antibody solution; bacterial antigen made from 
streptococci. 

The Cutter Laboratory, Berkeley, Calif.—License No. 8: 

Diphtheria antitoxin; bacillus odematiens antitoxin; perfringens antitoxin; scarlet fever streptococcus 
antitoxin; tetanus antitoxin; vibrion septique antitoxin; antistreptococcic serum; normal horse 
serum; vaccine virus; rabies vaccine (Pasteur); rabies vaccine (killed virus); tuberculin old; tuberculin 
B. F.; bacterial vaccines made from_acne bacillus, colon bacillus, Friedliinder bacillus, gonococcus, 
influenza bacillus, micrococcus catatrhalis, paratyphoid bacillus A, paratyphoid bacillus B, per- 
tussis bacillus, pneumococcus, pseudodiphtheria bacillus, staphylococcus albus, staphylococcus 
aureus, streptococcus, and typhoid bacillus; diphtheria toxin-antitoxin mixture; diphtheria toxoid; 
diphtheria toxin for Schick test; pollen extract; poison ivy extract; poison oak extract. 

Bureau of Laboratories, Department of Health, foot East Sixteenth Street, New York City.—License 
No. 14: 
Vaccine virus. 
Lederle Laboratories Inc., Pearl River, N. Y.—License No. 17: 

Diphtheria antitoxin; erysipelas streptococcus antitoxin; bacillus histolyticus antitoxin; bacillus odema- 
tiens antitoxin; perfringens antitoxin; scarlet fever streptococcus antitoxin; tetanus antitoxin; vibrion 
septique antitoxin; antianthrax serum; antidysenteric serum; antigonococcic serum; antimeningo- 
coccic serum; antipneumococcie serum; antistreptococcic serum; measles immune serum; normal 
horse serum; vaccine virus; rabies vaccine (Pasteur); rabies vaccine (killed virus); tuberculin old; 
tuberculin B. E.; tuberculin B. F.; bacterial vaccines made from acne bacillus, cholera vibrio, 
colon bacillus, Friedlinder bacillus, gonococcus, influenza bacillus, meningococcus, micrococcus 
catarrhalis, paratyphoid bacillus A, paratyphoid bacillus B, pertussis bacillus, plague bacillus, pneu- 
mococcus, pseudodiphtheria bacillus, staphylococcus albus, staphylococcus aureus, staphylococcus 
citreus, streptococcus, and typhoid bacillus; diphtheria toxin-antitoxin mixture; diphtheria toxoid; 
diphtheria toxin for Schick test; scarlet fever streptococcus toxin for Dick test; scarlet fever strep- 
tocoecus toxin for immunization; pollen extract; poison ivy extract; poison oak extract. 

Bacterio-Therapeutic Laboratory, Asheville, N. C.—License No. 23: 
Watery extract of tubercle bacilli (von Ruck); modified tubercle bacillus derivative (von Ruck), 
G. H. Sherman, M. D., Inc., 14600 East Jefferson Avenue, Detroit, Mich.—License No. 30: 

Bacterial vaccines made from acne bacillus, brucella melitensis, colon bacillus, Friedliinder bacillus, 
gonococeus, influenza bacillus, meningococcus, micrococcus catarrhalis, nonvirulent tubercle bacillus, 
paratyphoid bacillus A, paratyphoid bacillus B, pertussis bacillus, pneumococcus, pseudodiphtheria 
bacillus, staphylococcus albus, staphylococcus aureus, streptococcus, and typhoid bacillus; pollen 
extract. 

The Abbott Laboratories, Fourteenth Street and C.-W. Interurban Railroad tracks, North Chicago, 
Ill.—License No. 43. 

Bacterial vaccines made from acne bacillus, colon bacillus, Friedlander bacillus, gonococcus, influenza 
bacillus, micrococeus catarrhalis, pertussis bacillus, pneumococcus, pseudodiphtheria- bacillus, 
Staphylococcus albus, staphylococcus aureus, streptococcus, and typhoid bacillus; bacterial antigen 
made from staphylococcus aureus; pollen extract. 

St. Louis Pasteur Institute, 3514 Lucas Avenue, St. Louis, Mo.—License No. 50: 

Rabies vaccine (killed virus). 

The Upjohn Co., Kalamazoo, Mich.—License No. 51: 

Bacterial vaccines made from colon bacillus, gonococcus, influenza bacillus, micrococcus catarrhalis, 
paratyphoid bacillus A, paratyphoid bacillus B, pneumococcus, pseudodiphtheria bacillus, staphy- 
lococcus albus, staphylococcus aureus, streptococcus, and typhoid bacillus; pollen extract. 
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E. R. Squibb & Sons’ Research and Riological Laboratories, New Brunswick, N. J.—License No. 52: 

Diphtheria antitoxin, erysipelas streptococcus antitoxin, scarlet fever streptococcus antitoxin, tetanus 
antitoxin; antimeningococcic serum; antipneumococcic serum; antistreptococcie serum; normal 
horse serum; vaccine virus; rabies vaccine (Pasteur); rabies vaccine (killed virus); bacterial vaccines 
made from acne bacillus, colon bacillus, Friedlander bacillus, gonococeus, influenza bacillus, menin- 
gococcus, micrococcus catarrhalis, paratyphoid bacillus A, paratyphoid bacillus B, pertussis bacillus, 
pneumococeus, pseudodiphtheria bacillus, staphylococcus albus, staphylococcus aureus, staphylo- 
coccus citreus, streptococcus, and typhoid bacillus; bacterial antigen made from staphylococcus 
aureus; leucocytic extract from the horse; diphtheria toxin-antitoxin mixture; diphtheria toxoid; diph- 
theria toxin for Schick test; scarlet fever streptococcus toxin for Dick test; scarlet fever streptococcus 
toxin for immunization; pollen extract; poison ivy extract; poison oak extract; arsphenamine, neo- 
arsphenamine, sulpharsphenamine, solution of arsphenamine. 

Eli Lilly & Co., Indianapolis, Ind.—License No. 56: 

Diphtheria antitoxin; erysipelas streptococcus antitoxin; scarlet fever streptococcus antitoxin; tetanus 
antitoxin; antimeningococcic serum; antistreptococcic serum; normal horse serum; vaccine virus; 
rabies vaccine (Harris); tuberculin old; tuberculin T. R.; tuberculin B. E.; tuberculin B. F.; bacte- 
rial vaccines made from acne bacillus, cholera vibrio, colon bacillus, Friedlinder bacillus, gonococcus, 
influenza bacillus, meningococcus, micrococcus catarrhalis, paratyphoid bacillus A, paratyphoid 
bacillus B, pertussis bacillus, plague bacillus, pneumococcus, staphylococcus albus, staphylococcus 
aureus, streptococcus, and typhoid bacillus; bacterial vaccine made from partially autolized pneu- 
mococe’; diphtheria toxin-antitoxin mixture; diphtheria toxoid; diphtheria toxin for Schick test; 
ricinoleated antigen made from scarlet fever streptococci. 

Swan Myers Co., 219 North Senate Avenue, fndianapolis, Ind.—License No. 58: 

Bacterial vaccines made from acne bacillus, brucella melitensis, colon bacillus, Friedlander bac llus, 
gonococcus, influenza bacillus, micrococcus catarrhalis, micrococcus tetragenus, paratyphoid bacillus 
A, paratyphoid bacillus B, pertussis bacillus, pneumococcus, pseudodiphtheria bacillus, staphylococ- 
cus albus, staphylococcus aureus, streptococcus, and typhoid bacillus; bacterial antigen made from 
acne bacillus, colon bacillus, Friedlander bacillus, gonococcus, micrococcus catarrhalis, pneumococcus, 
staphylococcus albus, staphylococcus aureus and streptococcus; scarlet fever streptococcus toxin 
for Dick test; scarlet fever streptococcus toxin for immunization; pollen extract. 

Gilliland Laboratories, Marietta, Pa.—License No. 63: 

Diphtheria antitoxin; scarlet fever streptococcus antitoxin; tetanus antitoxin; antimeningococcic serum; 
antipneumococcic serum; antistreptococcic serum; normal horse serum; vaccine virus; rabies 
vaccine (Pasteur); rabies vaccine (killed virus); tuberculin old; tuberculin B. E.; tuberculin B. F.; 
bacterial vaccines made from acne bacillus, gonococcus, influenza bacillus, paratyphoid bacillus A, 
paratyphoid bacillus B, pertussis bacillus, pneumococcus, staphylococcus albus, staphylococcus 
aureus, streptococcus, and typhoid bacillus; diphtheria toxin-antitoxin mixture; diphtheria toxoid; 
diphtheria toxin for Schick test; scarlet fever streptococcus toxin for Dick test; scarlet fever strepto- 
coccus toxin for immunization. 

Antitoxin and Vaccine Laboratory, Department of Public Health, Commonwealth of Massachusetts, 
375 South Street, Jamaica Plain, Boston 30, Mass.—License No. 64: 

Diphtheria antitoxin; scarlet fever streptococcus antitoxin; anti ing serum; antipneumo- 
coceus serum; vaccine virus; bacterial vaccines made from paratyphoid bacillus A, paratyphoid 
bacillus B, and typhoid bacillus; diphtheria toxin-antitoxin mixture; diphtheria toxin for Schick 





test. La) 
United States Standard Products Co.; Woodworth, Wis.—License No. 65: 
Diphtheria antitoxin; tetanus antitoxin; antimen ing ic serum; normal horse serum; rabies vac- 





cine (killed virus); bacterial vaccines made from paratyphoid bacillus A, paratyphoid bacillus B, 
and typhoid bacillus; diphtheria toxin-antitoxin mixture; diphtheria toxoid; diphtheria toxin for 
Schick test. 
D. L. Harris Laboratories, Metropolitan Building, St. Louis, Mo.—License No. 66: 
Rabies vaccine (Harris). 
The Arlington Chemical Co., Yonkers, N. Y.—License No. 67: 

Bacterial vaccines made from colon bacillus, micrococcus tetragenus, pneumococcus, staphylococcus 
albus, staphylococcus aureus, staphylococcus citreus, streptococcus; pollen extract; animal epider- 
mal extract; animal food extract; vegetable food extract. 

Dermatological Research Laboratories, 1720 Lombard Street, Philadelphia, Pa. (branch of Abbott Labo- 
ratories, Chicago, Ill.)—License No. 68: 
Arsphenamine; neoarsphenamine; sulpharsphenamine; bismuth arsphenamine sulphonate. 
i. A. Metz Laboratories, 122 Hudson Street, New York City.—License No. 69. 
Arsphenamine; neoarsphenamine; sodium arsphenamine; silver arsphenamine; neosilver arsphena- 


was h 


mine; sulphar 





Syntheti¢ Drugs and Diarsenol Laboratories, 771 Ellicott Square, Buffalo, N. Y.—License No. 70: 
Arsphenamine; neoarsphenamine; sodium arsphenamine; sulpharsphenamine. 

Mallinckrodt Chemical Works, St. Louis, Mo.—License No, 77: 
Arsphenamine; neoarsphenamine; sulpharsphenamine, 
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Merck & Co. (Inc.), 916 Parrish Street, Philadelphia, Pa.—License No. 82: 

Arsphenamine; neoarsphenamine; sulpharsphenamine; a compound of glucose with arsphenamine 
base. 

Terrell Laboratories, Texas National Bank Building, Fort Worth, Tex.—Licenss No. 84: 

Rabies vaccine (killed virus). 

Jensen-Salsbery Laboratories, Twenty-first and Penn Strests, Kansas City, Mo.—License No. 85: 

Botulinus antitoxin; rabies vaccine (killed virus); bacterial vaccine made from brucella melitensis. 

Cook Laboratories, 536 Lake Shore Drive, Chicago, Ill.-—License No. 86: 

Bacterial vaccines mads from acne bacillus, colon bacillus, Friedlander bacillus, gonococcus, influenza 
bacillus, micrococeus catarrhalis, paratyphoid bacillus A, paratyphoid bacillus B, pertussis bacillus, 
pneumococcus, staphylococcus albus, staphylococcus aureus, streptococcus, and typhoid bacillus. 

The Neosol Co., 72 Kingsley St., Buffalo, N. Y.—License No. 90: 

Solution of neoarsphenamine; solution of sulpharsphenamine. 

Hollister Stier Laboratories, Paulson Medical and Dental Bldg., Spokane, Wash.—License No. 91: 

Bacterial vaccines made from acne bacillus, colon bacillus, Friedlander bacillus, gonococcus, influenza 
bacillus, micrococcus catarrhalis, paratyphoid bacillus A, paratyphoid bacillus B, pertussis bacillus, 
pneumococcus, staphylococcus albus, staphylococcus aureus, streptococcus, typhoid bacillus, and 
xerosis bacillus; pollen extract. 

DePree Laboratories, Holland, Mich.—License No. 93: 
Arsphenamine; neoarsphenamine; sulpharsphenamin 
Medical Arts Laboratory, Medical Arts Bldg., Oklahoma City, Okla.—License No. 98: 

Rabies vaccine (killed virus). 

Bureau of Laboratories, Department of Health, Lansing, Mich.—License No. 99: 

Diphtheria antitoxin; scarlet fever streptococcus antitoxin; bacterial vaccins made from paratyphoid 
bacillus A, paratyphoid bacillus B, and typhoid bacillus; diphtheria toxin-antitoxin mixture; diph- 
theria toxoid; diphtheria toxin for Schick test; scarlet fever streptococcus toxin for Dick test; scarlet 
fever streptococcus toxin for immunization; bacterial antigen made from staphylococcus aureus. 

Messrs. G. D. Searle & Co., 4735 Ravenswood Avenue, Chicago, Iil.—License No. 100; Arsphenamine; 
neoarsphenamine; sulpharsphenamine. 
National Drug Co., 5109 Germantown Avenue, Philadelphia, Pa.—Licenss No. 101: 

Diphtheria antitoxin; tetanus antitoxin; antimeni ic serum; antipneumococcic serum; anti- 
streptococcic serum; normal horse serum; vaccine virus; rabies vaccine (killed virus); bacterial vac- 
cines made from acne bacillus, colon bacillus, Friedlander bacillus, gonococcus, influenze bacillus, 
micrococcus catarrhalis, paratyphoid bacillus A, paratyphoid bacillus B, pertussis bacillus, pneu- 
mococeus, pseudodiphtheria bacillus, staphylococcus albus, staphylococcus aureus, streptococcus, 
and typhoid bacillus; diphtheria toxin-antitoxin mixture; diphthoria toxoid; diphtheria toxin for 
Schick test; pollen extract. 

American Chemical Laboratories, 5109 Germantown Avenue, Philadelphia, Pa.—License No. 102: 

Poison ivy extract; poison oak extract. 

Balyeat Hay Fever and Asthma Clinic, 1290 North Walker Strest, Oklahoma City, Okla.—License No. 
103: 
Pollen extract; vegetable food extract; animal epidermal extract. 








FOREIGN ESTABLISHMENTS 


Institut Pasteur de Paris, Paris, Franc2.—License No. 11. Selling agents for the United States: Pasteur 
Laboratories of America, 366 West Eleventh Street, New York City: 

Diphtheria antitoxin; tetanus antitoxin; antianthrax scrum; antidysenteric serum; antiplague serum; 
antistreptococcic serum; bacterial vaccines made from cholera vibrio, plaguc bacillus, staphylococcus 
albus and staphylococcus aureus. ‘ 

Interessen Gesellschaft Farbenindustrie Aktiengeselischaft, Hoechst am Main, Germany.— Lic nse No. 24. 
Selling agents for the United States: H. A. Metz Laboratories, 107 Varick Street, } ew York City. 

Diphtheria antitoxin; tetanus antitoxin; antistreptococcic serum; normal hors? s2rum; tuberculin old; 
tuberculin T. R.; tuberculin B. E.; tuberculin B. F.; bacterial vaccines made from cholera vibrio, 
gonococeus, staphylococcus albus, staphylococeus aureus, and staphylococcus citreus; typhoid 
bacillus; sensitized bacterial vaccine made from typhoid bacillus; arsphenamine; neoarsphenamine ; 
sodium arsphenamine; silver arsphenamine; neosilver arsphenamine; sulphoxylarsphenamine. 

E. Merck, Darmstadt, Germany.—License No. 31. Selling agents for the United States: Merck & Co. 
45-47 Park Place, New York City: Tuberculin Ointment (Moro). 
Connaught Antitoxin Laboratory, University of Toronto, Toronto, Canada.—License No. 73: 

Diphtheria antitoxin; tetanus antitoxin; diphtheria toxoid. 

Les Establissements Poulenc Fréres, 92 Rue Vieille-du-Temple, Paris, III, France.—License No. 74. Sell- 
ing agents for the United States: Geo. J. Wallau, 153 Waverly Place, New York City: 

Bacterial vaccines made from gonococcus, micrococcus tetragenus, pertussis bacillus, staphylococcus 
albus, staphylococcus aureus, and synococcus. 

Laboratoire de Biochimie Médicale, 92 Rue Michel-Ange, Paris, France.—Licanss No. 83. Selling agents 
for the United States: Anglo-French Drug Co., 1270 Broadway, New York City. Selling agents for 
Porto Rico: Chas. Vere, Box 216, San Juan, P. R.: Sulpharsphenamine. 
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Istituto Sieroterapico Milanese, via Darwin 20, Milan, Italy.—License No. 87. Selling agents for the 
United States: Opo-Pharmacal Co., 27 Cleveland Place, New York City: 

Antianthrax serum; bacterial vaccines made from gonococcus, pneumococcus, staphylococcus albus, 
staphylococcus aureus, staphyloccus citreus and streptococcus; neoarsphenamine. 

Boots Pure Drug Co., Ltd., Nottingham, England.—License No. 92. Selling agents for the United States: 

The United Drug Co., 43 Leon Street, Boston, Mass.: Arsphenamine diglucoside. 

Etablissements Mouneyrat, Villaneuve-la-Garenne, Seine, France.—License No. 94. Selling agents for 
the United States: G. J. Wallau, 153 Waverly Place, New York City: Phospharsphenamine. 
Institut National de Vaccinotherapie, 26 Rue Pages, Suresnes (Seine), near Paris, France.—License No. 95. 
Selling agents for the United States: Lee S. Smith Manufacturing Co., Pittsburgh, Pa.: 

Bacterial vaccines made from colon bacillus, enterococcus, Friedlander bacillus, micrococcus catarrh- 
alis, micrococcus tetragenus, pneumococcus, staphylococcus albus, staphylococcus aureus and strep- 
tococcus. 

Behringswerke, A. G., Marburg-am-Lahm, Germany.—License No. 97: 

Bacterial vaccines made from colon bacillus, gonococcus, pneumoceccus, pyocyaneus bacillus, staphy!- 
ococcus albus, and staphylococcus aureus, streptococcus. 

Laboratorio di Terapia Sperimentale, Corso Torino 26 Rosso, Genoa, Italy.—License No. 38: 

Bacterial vaccines made from colon bacillus, enterococcus, gonococcus, pneumococcus, prodigiosus 
bacillus, pseudodiphtheria bacillus, pseudogonococcus, staphylococcus albus, staphylococcus aureus, 
staphylococcus citreus and streptococcus. 


DEATHS DURING WEEK ENDED AUGUST 16, 1930 


Summary of information received by telegraph from industrial insurance companies 
for the week ended August 16, 1930, and corresponding week of 1929. (From the 
Weekly Health Index, issued by the Bureau of the Census, Department of Commerce) 

Aug. 16, 1990 wSweck, 1925 
75, 808, 527 74, 586, 141 
12, 148 


8.5 


Deaths ' from all causes in certain large cities of the United States during the week 
ended August 16, 1930, infant mortality, annual death rate, and comparison with 
corresponding week of 1929. (From the Weekly Health Index, issued by the 
Bureau of the Census, Department of Commerce) 


[The rates published in this summary are based upon mid-year population estimates derived from the 1930 
census. The rates are not exactly comparable with similar rates published in the Public Health Reports 
earlier than the issue of August 22, 1930, which were based upon estimates made before the 1930 census 


was taken] 
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.| Death rate? 

Week ended Aug. 16, 1930 | Carrespcndin; | “oy frst 33 
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Deaths; Infant Deaths 
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721 
6 
5 





3 
4 
21 
13 
8 
9 
2 
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18 
See footnotes at end of table. 





2121 September 5, 1930 


Deaths | from all causes in certain large cities of the United States during the week 
ended August 16, 1930, infant mortality, annual death rate, and comparison with 
corresponding week of 1929—Continued 
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Manhattan Borough 
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SY: 


= ee 
BERSoS ee we sMesUHMscummaaRkoan 
wonwaeoworrs 


Peerage 
— 

Sehaba 
— 


wee 
=_ 
Pre PEeEneorp 


ee 
wHxaaror ono 


Oklahoma City 
Omaha 
Paterson 
Philadelphia 
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See footnotes at end of table. 
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Deaths ' from all causes in certain large cities of the United States during the week 
ended August 16, 1930, infant mortality, annual death rate, and comparison with 
corresponding week of 1929)—Continued. 


















































. : Death rate ? 
Week ended Aug. 16, 1930 Cmaps for first 33 
eeks 
City = 
| Deaths Infant Deaths 
P se oe or | under | mortal- ae under | 1930 1929 
1 year ity rate ° 1 year 
| 
a ee ewer 55 9.6 | 3 37 10.9 5 12.7 13.2 
SS 49 10.2 | 3 2, 10.4 2 13.8 15.4 
Richmond SE Ee 48 13.7 | 1 15. 12.6 7 15.5 | 17.2 
BOs Sakead 1 | mR OS ecettesd Tee 
y 27 ® | 0 C (°) 4 ® | & 
Rochester _.- 62 9.9 | 7 62; 121 10; 120) 13,1 
St. Louis... 225 14.3 17 55) 10.6 18; 14.9) 15.4 
8t. 33 | 6.3 | 4 41 | 8.6 2{| 10.4} 11.0 
ey Ge Ct OJ asecadiwsbossad 21 7.8 3 47; 12.1 1 12.9 | 13.6 
MEL, . cantscdeoneocdbannntee 56; 11.4) ae 16. 2 y 16.0 15.4 
0 EE SE ee 35; 12.2 2 42 9.8 1 14. 6 15.9 
oO SS eee ae 130; 10.8 6 41; 12.2 7 13. 4 | 13.6 
| EE Sa 16, 8.7) 1 31 12.0 7 11.5 | 13.0 
DG tnd dnt cdpiwusedtniegasnsall 71; 10.2 4 40 10. 4 6 11.2 11.4 
SS SS ee ass * ll 5.5 1 33 4.1 1 10.2 9.6 
EE tbh cdihscnnnsmeigkindandll 29; 13.1 2 52; 11.3 1 12. 6 13.4 
Springfield, Mass. ...:-.........--- 27 9.4 1 16/ 14.1 2 12.6 13.3 
a ee 33) 8.3 | 6 74; 10.9 7 12.2 13.7 
SA OES aa 25 12.2! 1 26 &.8 1/ 12.9 12.1 
A ES ES 49 8.8 4 37 10.7 5 13.0 141 
> TS ae 42| 17.8 1 19; 13.6 7] 17.4 17.9 
a a a ee 9 | 4.6 0 0; 13.8 3; 15.4} 16.2 
IL, DO sducabacesensépe 130, 13.9 18 104, :13.0 16; 15.7) 16.1 
RS IE EAS _ J ee ) . > aes | Sa ee 
| RR RETEE RTIE FELIS RE aS 6; (°) 9 100 | 0 10 (6) (6) 
0 RS ESS Oe: 17 | 8.7 1 26 | .8 1 10. 2 | 10.0 
.. “aaa 32; 15.9 2 45 11.4 1 15.0 14.5 
ND nnn Bichanipinaattineese? 29/ 7.7 1 13| 99 5| 13.3 13.2 
ME Widks a ccksidesehGedducceed 18 | 6.9 0 0 11.4 3 8.3 9.5 
|, SY Se 2/ 7.9 2 31 11.9 5 10.5 12.6 
} 








1 Deaths of nonresidents are included. Stillbirths are excluded. 

3 Oe. rates represent annual rates per 1,000 population, as estimated for 1930 and 1929 by the arithmetical 
met 
7. pene under 1 year of age per 1,000 live births. Cities left blank are not in the registration area for 

irt 

4 Data for 73 cities. 

$ Deaths for week ended Friday. 

¢ For the cities for which deaths are shown by color the colored population in 1920 constituted the following 
Ffouston, 2, Indiaaap Rn ons Atlanta, 31; Baltimore, 15; Birmingham, 39; Dallas, 15; Fort Worth, 14; 

Touston, 25; yy 11; Kansas Cit Kans., 14; Knoxville, 15; Louisville, } 17; Memphis, : 38; Nashville, 

; New Orleans, 26 26; ichmond, 32: ; an Washi hington, D Cu. 
7 Population April i 1930; Secsenned 1920 to 1930; no estimate made. 
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PREVALENCE OF DISEASE 


No health department, State or local, can effectively prevent or control disease without 
under what conditions cases are occurring 





knowledge of when, where, and 


UNITED STATES 


CURRENT WEEKLY STATE REPORTS 


These reports are preliminary, and the figures are subject to change when later returns are received by 
the State health officers 


Reports for Weeks Ended August 23, 1930, and August 24, 1929 


Cases of certain communicable diseases reported by telegraph by State health officers 
for weeks ended August 23, 1930, and August 24, 1929 





Division and State 




















New England States: 
ree: Se a 
i) ee 
i see) Sa ae © 
abt adtncndiicgess<saien 
Rhode ie co moccctcnceccsctin« 
Conmtibithncnncheccasconscce 
Middle Atlantic States: 
eet We bietusanittidipecsccabid 


i eee oe 
i ae 
West North Central States: 
Minnesota 
Re area 





— | ee eS 
CRORE... .catsentedammaibdiindancingel 
RE CERI 


Re ae ae 
| ae Re PS 
District of Columbia............- 
RR aE 
Li 3” EE 
Nerth Capiiissdcesedincinncustnn 
South Oateit.occccesssstdubed 
J Rae ea 
gp RRL Ear. 
East South Central States: 
LE: RE HORE 
AR. RRS SME 
EEE AE Ee RS. 
Mississippi 


pL OE. Pa 


pS RE SS Pe RO RI 





EE ES ES ES BAK 


' New York City only. 
? Week ended Friday. 
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‘ . Meningococcus 
Diphtheria Influenza Measles meningitis 
Week | Week | Week | Week | Week | Week | Week | Week 
ended | ended | ended | ended | ended | ended | ended | ended 
Aug. Aug. Aug. Aug. Aug. Aug. Aug. Aug 
23, 24, 23, 24, 23, 24, 23, 24, 
1930 1929 1930 1929 1930 1929 1930 1929 
ee Ee a 6 7 0 1 
2 4 2 See Se ae 0 0 
2 SS eee 5 1 0 0 
44 45 2 1 44 21 5 2 
1 D Una nb chadiensmieacieeebaaaninwenend 0 0 
19 | ee SA 6 17 1 0 
51 101 i4 15 70 53 i) & 
38 53 1 3 35 15 4 6 
37 SP Dicddpedieawnnined 91 61 12 6 
7 aa 12 15 1 5 
il 11 j= . 5 3 10 1 
56 80 4 4 17 51 6 4 
17 ) aS Sere 37 46 2 23 
ll 19 3 ll 45 39 2 4 
6 3 2 1 
1 14 1 2 
12 6 3 s 
1 8 1 0 
4 ); ee See 3 2 0 0 
2 , Se sapere -| 1 7 0 0 
y | ee weer 4 15 5 0 
3 2 SA Se Ce OD Rcctontionl 0 0 
9 16 1 5 4 1 1 1 
3 | ee SS | 1 1 
y 10 © Rigekume ll ll 0 2 
77 101 i) eee _ | 0 1 
11 50 86 132 8 hpencsosd 0 0 
5 19 gy 25 4 1 2 0 
1 6 | eae 1 2 0 0 
Sa Foe ss Es Ce See eee 1 0 
10 16 2 ll 3 6 3 0 
12 41 3 2 6 y 4 1 
10 EE SE OS Oe ajoccccens | 
3 5 2 | 1 0 0 
14 17 3 ; ees ee 1 0 
4 22 4 8 3 7 0 1 
16 | ee ere 2 15 8 2 0 
2 ) Ss 1 34 0 0 
ee ee Sr ER FS 1 3 i 0 
Te det. SS): SSE Sea 2 0 0 
5 4 ee Be ee 4 10 0 1 
5 | a cP ro Rd DN 2 i 
Oh A cabiseadivesdtitiniiinendall | eee 0 1 
pwibeceneliiiienniiia 3 5 | Saaere 0 1 





3 Figures for 1930 are exclusive of Oklahoma City and Tulsa. 
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Cases of certain communicable diseases reported by telegraph by State health officers 
for weeks ended August 23, 1930, and August 24, 1929—Continued 





‘ Meni cus 
Diphtheria Influenza meningitis 





Division and State a 





Pacific States: 














Poliomyelitis Scarlet fever | Smallpox Typhoid fever 


Division and State Week Week | Week | Week | Week | Week 
ended ended | ended | ended | ended | ended 
Aug. 24, a Aug. 24,| Aug. 23,/ Aug. 24,/ Aug. 23,| Aug. 24, 
1929 930 1929 1930 1929 1930 1929 
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2? Week ended Friday. 
4 Figures for 1930 are exclusive of Oklahoma City and Tulsa. 
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SUMMARY OF MONTHLY REPORTS FROM STATES 


The following summary of monthly State reports is published weekly and covers only those States from 
which reports are received during the current week: 





, Ty- 
Diph- | Influ- | Ma- ; 
theria | enza laria —y 





Tuly, 1930 


A teheate.......ncacmaanin 
California 

Idaho 

Louisiana 

Minnesota 

Nevada 

North Carolina... -.- 
Oklahoma ! 
Pennsylvania 

Rhode Island _- -- 
South Dakota 
Washington 

West Virginia 


ws 00 on = 83 cs on 
SR. Sa 
Ssavses! Se-Be 



































July, 1980 
Actinomycosis: 
California 
Anthrax: 
Louisiana 
Chicken pox: 


Es 


Leprosy: 
California 
Minnesota 


NeWRGR vii ivsicccutudchecssyectesipeatnens 

North Carolina 

Oklahoma ! 

Pennsylvania 

Rhode Island 

South Dakota 

Washington 

West Virginia 
Conjunctivitis: 

Oklahoma ! 

Rhode Island 
Dysentery: 

California (amebic) 


35 
7 
6 
5 

2 

20 


- 
—wnwe 


to 
oe) 


~S Bee: 


Sweats 


Pennsylvania 
Washington 


S388 


Food poisoning: 
California 

German measles: 
California 
North Carolina 
Pennsylvania 
Rhode Island 
Washington 

Granuloma, coccidioidal: 
California 


ws cath oo = 


_ 
so 





' Exclusive of Oklahoma City and Tulsa. 
8386°—30——4 
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Rabies in animals: Cases | Tularaemia: Cases 
EEE TIS SNS ET De 69 EES ae A Se ee a ae a, 1 
i Re eee F 6 a Sere Oe ee eee 1 
RENEE Oe eS 5 SE SIR ee eed oP ae 1 

Rabies in man: Typhus fever: 

I a Eiht dinitasiccianitlmaimaihciedinbese 1 ES SE ee ae ee ee 3 
i a eal 1 BEY CN i cicmictideatt Chnuinebeadin’s 4 
EEE CREO Saree Hare. 1 | Undulant fever: 

Rocky Mountain spotted or tick fever: ET ee eee ee 10 
Re ER I 2 ER Eee ee 1 is cnigssicausmadinteceitictdibianeties 2 
Ee ae. ae ee 8 ee ea ae 5 
SII is!ids isn in reistiennnianaianiidepaidiatesieatanakina SSS ee 4 

£eptic sore throat: Washington. _.-..-.-----.--------------- 6 
ATE ey, 1 | Vincent’s angina: 

NS aT Te 5 Oklahoma }.....--..-..------------------ 1 
OE NS SATS o. 290 | Whooping cough: 
SE Sea See eee cree: 1 Alabama moana e enn en ene n nnn nen enesenecene o4 

ae Ee ee ae 683 
ewe 6 Séahe. cee Se eee . 
eae Sa 15 Louisians... .........--..---------+------ 2 

P I inchcnindihcisiniianhctbbienatinimadicemninie 112 

‘Trachoma: = Ee a ee, 900 
TN io on scehoadieounaampiewihslaiin 9 NS EEA DT ke Talla, 47 
Okishome !..........-.---022------------ 7 Le 1,014 
South Dakota--......--.---------------- 1 SEE OTE: Te 55 

Trichinosis: IID sccssntinscnqsnieloceuninaitisimaiiiinisbiatns il 
a ons ncidhuniisciietsiniltinsinguccnnsstitidiainitabia PE .ccunemhilibasitindiomremntininknie 234 
SO  srisinninsrciseesinsnssbteciieec alleen 11 PUD A iii citiitdentneeesiitabiiaiaminnn 174 





1 Exclusive of Oklahoma City and Tulsa. 


GENERAL CURRENT SUMMARY AND WEEKLY REPORTS FROM CITIES 





The 95 cities reporting cases used in the following table are situated in all parts 
of the country and have an estimated aggregate population of more than 
31,720,000. The estimated population of the 89 cities reporting deaths is more 
than 30,330,000. The estimated expectancy is based on the experience of the 
last nine years, excluding epidemics. 


Weeks ended August 16, 1980, and August 17, 1929 








Estimated 
1930 1929 expectancy 
Cases reported 
Diphtheria: 
ES SE ae ee eS EE a ee 573 gg SS 
TERME AE LA AN Ei CIES: ETE LEE 191 372 424 I 
Measles: 
Er ne a ee a ee 738  ) ar 
EE SES SE ee 198 Sr 
Meningococcus meningitis: 
ESE ES ES ae Ae 1  } ! 
EEE EL PSS S SE SS OE AN ae (a: )3=—>l S ae ; 
Poliomyelitis: 
bienmebcostedbocssebeqnesupesubeggueenceipsegininenéous 303 SEE E.ccdconnsin 
Scarlet fever 
Sa ee eS eS ee en Ree 642 Be Pocceccoceges 
i sucndiitin-cccquticcthcngenmmaiadakiabivetahesueeid 188 237 241 
Smallpox: 
EE ee a SR a ee ee 214 GP Teccncusecese 
ETE EOC I EE LL LES Cy Tee 16 41 10 
Typhoid fever: 
EE TREY PRR pally. A TEA 8 > ae Sra ae 1, 045 ——— == =: 7 
aE RR RAS CIS) a Se ERE. 129 118 172 
Deaths reported MI 
Influenza and pneumonia: 
| os GN RE eee PN ae 322 EE 
Smallpox: 
Ee TCE SOE ACE FER | nS 0 O Lcccoccocsee 
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City reports for week ended August 16, 1930 


The “estimated expectancy” given for diphtheria, poliomyelitis, scarlet fever, smallpox, and typhoid 
fever is the result of an attempt to ascertain from previous oceurrence the number of cases of the disease 
under consideration that may be expected to occur during a certain week in the absence ofepidemics. It 
is based on reports to the Public Health Service during the past nine years. It is in most instances the 
median number of cases reported in the corresponding weeks of the preceding years. When the reports 
include several epidemics, or when for other reasons the median is unsatisfactory, the epidemic periods 
are excluded, and the estimated expectancy is the mean number of cases reported for the week during 
nonepidemic years. 

If the reports have not been received for the full nine years, data are used for as many years as possible 
but no year earlier than 1921 isincluded. In obtaining the estimated expectancy, the figures are smoothed 
when necessary to avoid abrupt deviation from the usual trend. For some of the diseases given in the 
table the available data were not sufficient to make it practicabie to compute the estimated expectancy. 














Diphtheria Influenza 
Pneu- 
Division, State, and a ate | ae ay moni 
city reported |estimated| Cases re-| Cases re-} Deaths | ported | ported —, 
expect- | ported | ported | reported aed 
ancy 
NEW ENGLAND 
Maine: 
Portland......--.. 1 1 | So 0 0 3 1 
New Hampshire: 
CoRGiE nn cesaned 0 0 |) ae 0 0 0 0 
Manchester. ..-..- 0 0 | re 0 0 0 1 
Vermont: 
DOR cdsictnsed 0 0 ae 0 0 0 0 
Burlington_.....- 0 0 |, SS 0 1 0 0 
Massachusetts: 
a ee 4 18 a -S 0 4 4 10 
Fall River. ...... 1 1 a Te eer: 0 2 1 2 
Springfield __._..- 2 1 T Tatteenees 0 1 0 0 
Worcester. .....-- 0 3 | REReCeU 0 2 0 0 
Rhode Island: 
Pawtucket._-.-..- 0 0 ) awe 0 0 0 1 
_ Providence...-.-- 2 3 | ee 0 1 0 1 
Connecticut: 
| Ee Ott )..  - 1 . santbobeianthodatadcbetecdionmreseaeednaenaan 
Hartford _........ 0 2 | eee 0 7 2 1 
New Haven__..-- 0 1 | SRRPAe 0 0 0 
MIDDLE ATLANTIC 
New York: 
Buffalo__._......- 8 |) as 1 9 10 
New York....... 8 86 , | eee 2 39 17 92 
Rochester  anacaenialal 0 2 5 Se vee 0 0 0 1 
Tn ER TREE i ee re ee 1 
New Jersey: 
Camden. .......- 0 2 _»| eee 0 8 0 0 
NOWOUE..-..ccanaig 0 6 © fw ccccns 0 1 3 3 
Trenton__........ 0 1 2) Sees 0 0 1 2 
Pennsylvania: 
Philadelphia deal Q 23 | eee 0 16 16 25 
Pittsburgh... ... 2 ll | bees 2 y 4 13 
Reading.......... 0 0 5 es: 0 0 1 3 
EAST NORTH CENTRAL 
Ohio: 
Cincinnati-_...... 0 3 ———— 0 0 0 5 
Cleveland........ 3 19 1 3 0 3 4 3 
Columbus. .....- 0 2 | a 0 1 1 1 
PR 1 5 yy See 1 3 0 1 
Indiana: 
Fort Wayne. -... 0 1 } Set 0 0 0 1 
Indianapolis __... 0 2 | Beeteores 0 0 3 4 
South Bend...._. 0 0 ici dinscteba 0 0 0 0 
tite Haute-___. 0 1 | ee 0 1 0 1 
Chicago........... 7 54 40 3\- 0 8 4 13 
,,, >pringfield_...... 0 0 P Biccscsnwces 0 0 0 i 
‘lichigan: 
a foksngiudl 9 24 SRE 0 7 2 9 
4 aera. “3: 0 2 | Seem 1 
Grand Rapids... 0 1 _; es 9 H 2 





























September 5, 1930 


2128 


City reports for week ended August 16, 1930—Continued 






































Diphtheria Influenza 
_s Pneu- 
a ae a Chicken Measles, | Mumps, : 
once, Se and |pox, cases| Cases, cases Te- | cases re- — 
~ reported |estimated} Cases re-| Casesre-| Deaths | ported | ported . nev ~ 
expect- | ported | ported | reported eported 
ancy 
EAST NORTH CEN- 
TRAL—continued 
Wisconsin: 
Kenosha_......-- 0 1 | eee 0 1 3 0 
Madison _.......- 0 1 | See er eee 0 ae 
Milwaukee-.----- 13 6 > Sears 0 3 12 2 
ER 2 0 | eee 0 0 0 1 
Superior. -....-.-- 0 1 2) Ee 0 0 0 0 
WEST NORTH CENTRAL 
Minnesota: 
Duluth-_ 0 0 | a eS 0 0 1 0 
Minneapolis - - sialon 1 10 | Sea 1 2 1 3 
| 2 4 ) 0 0 0 0 
Towa: > 
Davenport_.-.-.-..- 0 1 Ears aE 0 ) ae 
Des Moines....-- 0 1 | ees BREE 0 | Re 
Sioux City......- 0 1 | Ee Se ee 0 ) See 
Waterloo......-..- 0 0 | SRS Een 0 _ | Sees 
Missouri: 
Kansas City. --..- 0 1 a 0 2 0 4 
St. Joseph........ 0 0 PS .cccceneed 0 0 0 0 
SS aes 1 15 ee a 5 i, 
North Dakota: 
ida wunccused 0 1 oo 0 0 10 0 
Grand Forks._-.- 0 0 | Tey. ee 0 a 
South Dakota: 
Aberdeen... -.....- 0 0 |, ae Se 1 Pitickincans 
Nebraska: 
a 1 2 D Bresccecess 0 0 0 2 
ansas: 
I os cnsteasesguipel 1 1 © fncwnncsss 0 0 1 0 
Wichita__.......- 0 0 | Seer 0 7 0 0 
SOUTH ATLANTIC 
Delaware: 
Wilmington canebes 0 0 ) 0 0 0 0 
Maryland: 
Baltimore.......- 1 12 7 2 0 1 0 12 
Cumberland - - .-. 0 0 | | 0 0 0 0 
Frederick - .-__..- 0 0 DP Entensagad 0 0 0 0 
District of Columbia: 
ashington__--.- 2 6 | es: 0 6 0 8 
Virginia: ‘ 
Lynchburg... -..- 0 1 |) aa 0 6 1 0 
|” ae 0 -1 |) eee 0 — 0 1 
Richmond - - ----- 0 5 ), REARS 0 3 0 1 
Roanoke-........ 0 1 |) ae 0 1 0 0 
West Virginia: is 
Charleston... _... 0 0 |) a 0 0 0 1 
Wheeling --.-....- 0 0 "GP See 0 0 0 2 
North Carolina 
SRG S 0 0 ae 0 0 0 0 
Wilmington.._... 1 0 EB Bixvactiing es 0 0 0 1 
Winston-Salem . - 0 1 |, ae 0 0 0 1 
South Carolina: 
Charleston-.----.-- 0 0 0 3 0 0 0 3 
“IRR Ser i SE A eas A a Tor 
Georgia: 
Atlanta__.......- 1 2 1 1 0 0 0 3 
Brunswick __..._. 0 0 ere” 0 0 0 0 
Savannah.._.-.--. 0 0 1 1 0 1 1 1 
— 
-™ Ysa 0 1 BeBe 0 0 0 2 
St. Petersburg - -- 0 0 |) Sas: 0 0 0 : 
. 0 1 | eS 0 0 0 
EAST SOUTH CENTRAL 
Kentucky: 6 
Covington -_--_-... 0 0 Piitcctenccs 0 0 0 
Tennessee: 1 
Memphis. ------- 0 2 Se 0 0 0 4 
Nashville---_.-..-. 1 2 |): ees 0 1 0 
Alabama: 2 
Birmingham -. -.- 0 3 , See 0 2 0 i 
“| ae ee 0 0 te 0 0 0 
Montgomery...-- 0 0 ) SCRIP ES ee 0 0 |---------- 
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City reports for week ended August 16, 1930—Continued 
Diphtheria Influenza 
. - Pneu- 
ad Chicken Measles, | Mumps, : 
Divisem, Eeate, and |pox,cases| Cases, cases re- | cases re- | Goltne 
ay reported |estimated| Cases re-| Caseste-| Deaths | ported | ported: | pooorted 
expect- ; ported | ported | reported F 
ancy 
WEST SOUTH CENTRAL 
Arkansas: 
Forth Smith -...- 0 1 a eee 0 Oh cvasesceg 
0 Little Rock. ....- 0 0 ge 0 0 0 
= Louisiana: | 
2 New Orleans-..-- 0 5 |) 0 | 1 0 12 
1 Shreveport.....-- 0 1 ) Seearaere: 0| 0 0 0 
0 Oklahoma: 
Oklahoma City... 0 1 _) ae 0 | ae 
Tei eseccstiaus 0 1 DE ncuieacccdiqncesencsd 0 _ | See ES 
Texas: 
0 0 ee 0 4 | SR eeee 0 1 0 5 
3 Forth Worth__._- 0 2 iniscnnadnd 0 0 0 2 
0 Galveston. ...... 0 0 | esa 0 0 0 2 
Houston - .....--- 0 2 2B Esesbcooene 0 0 0 3 
San Antonio. ...- 0 2 |) a: 0 0 1 2 
MOUNTAIN 
Montana: 
4 Oe 0 0 )] aaa 0 0 0 2 
0 Great Falls_.-.-.- 0 0 _ | See 0 1 0 0 
: |” RE a 0 0 >) ae 0 0 0 1 
Missoula_-_....-..- 0 0 ) Se eer 0 1 0 1 
0 Idaho: 
Re Des cittiniend 0 1 ) See. 0 0 0 0 
Colorado: 
Denver. ......... 3 6 fe 0 1 5 8 
PUSRED.....ccunsha< 0 1 | eer 0 2 4 1 
2 New Mexico: 
y ADagara haan 0 0 a 0 0 0 0 
0 tan: 
0 Salt Lake City-_-- 5 2 | a 0 0 3 1 
Nevada: 
ee 0 0 | ere 0 0 0 0 
0 PACIFIC 
12 Washington: 
0 Senttlls..cactnawea 1 2 aa 10 ly ELF 
0 Spokane--....... 0 2 | ae ee ee 1 > 
Tesetthh..<cssssead 0 1 B icctiveenat 0 2 0 0 
8 Oregon: 
ee 1 4 0 0 9 5 2 
0 ES 0 0 0 0 0 0 0 
1 California: 
1 Los Angeles... 3 22 — ) 0 6 10 13 
0 Sacramento. _-...- 1 2 | eee 0 1 5 2 
San Francisco. --- 2 9 | ae 0 1 1 1 
1 
2 — ——————————— eee — 
0 Scarlet fever Smallpox Typhoid fever 
3 , O43 mg 
1 — O- & 
Division, State, | Cases,| Cases, sis, | Cases, cough, Deaths, 
3 and city esti- | Cases | esti- | Cases | Deaths|deaths) esti- | Cases | Deaths cases 
By. mated| re- |mated| re- | re- | re- | mated) re- | re- - | 
lexpect-| ported expect-| ported) ported | ported expect- ported! ported | ported 
3 ancy ancy ancy 
0 
1 
, NEW ENGLAND 
0 Maine: 
2 _ Portland. -_.... 0 0 0 0 0 0 1 0 0 1 
New Hampshire: : ; 
Concord....... 0 0 0 0 0 0 0 0 0 0 6 
_ Manchester___. 1 0 0 0 0 0 0 0 0 0 23 
0 Vermont: 
Barre.......... 0 0 0 0 0 0 0 0 0 0 3 
1 Burlington... . 1 0 0 0 0 0 0 0 0 0 6 
4 M sssachusetts: 
Soston ........ 15 13 0 0 0 ll 3 1 0 43 168 
2 F all River_.... 1 0 0 0 0 0 | 1 0 0 3 15 
i Springfield. 1 o| of 0 0 | Ee i 0 2 28 
oat Worcester... 2 5 0 0 0 7; Oo 0 0 5 2 
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City reports for week ended August 16, 1930—Continued 





























Scarlet fever Smallpox Typhoid fever 
Tuber- Whoop- 
culo- ing Deaths 
Division, State, | Cases, Cases, sis, | Cases, cough, al aS, 
and city esti- | Cases | esti- | Cases | Deaths|deaths| esti- | Cases | Deaths} cases | 9) 
mated! re- | mated] re- re- re- | mated] re- re- re- | Causes 
expect-| ported expect-| ported) ported | ported/expect-| ported, ported | ported 
ancy ss ancy ancy 
NEW ENGLAND— 
continued 
Rhode Island: 
Pawtucket ____- 0 0 0 0 0 1 0 0 0 0 12 
Providence ---- 2 3 0 0 0 4 1 0 1 4 49 
Connecticut: 
Bridgeport__._- |) Se = = eS See Se 
Hartford____--- 1 0 0 0 0 1 1 0 | 0 3 25 
New Haven-.-- 1 0 0 0 0 1 1 0 0 5 30 
MIDDLE ATLANTIC 
New York: 
Buffalo.-....-.- 5 2 0 0.) 0 12 1 0 0 43 128 
New York 25 ll 0 0 0 75 35 17 0 Ht 1, 131 
Rochester 2 0 0 0 0 0 1 0 0 1 56 
Syracuse_.....- |) ae a 0 1 OP iacacin © hvccnttnn 33 
New Jersey 
Camden..-.-.-..- 0 0 1 0 0 2 0 0 0 0 18 
Newark. _-....- 4 5 0 0 0 9 1 2 0 19 72 
=a 0 1 0 0 0 8 1 C 0 4 42 
Pennsy!vania: 
Philadelphia _ - 15 12 0 0 0 24 8 7 1 36 432 
Pittsburgh - - -- 6 3 0 0 0 10 3 5 2 14 131 
Reading---...- 0 0 0 0 0 1 0 0 0 4 19 
EAST NORTH 
CENTRAL 
Ohio: 
Cincinnati__._- 4 3 0 0 0 s 2 0 0 1 124 
Cleveland... .. 9 9 0 0 0 10 4 2 0 27 134 
Columbus... .- 2 2 0 0 0 2 0 0 0 1 59 
.,. ee 2 0 0 1 0 3 2 6 0 & 49 
Indiana: 
Fort Wayn?._. 0 0 0 0 0 0 0 0 0 0 31 
Indianapolis__- 2 0 1 1 0 6 1 0 1 ES ‘ 
South Bend. _-. 1 1 0 0 0 2 0 0 0 0 12 
Terre Haute__- 0 0 0 0 0 0 0 0 0 0 13 
Illinois: 
Chicago. -..... 24 21 0 1 0 25 6 7 1 493 
Springfield bei 0 0 0 0 0 1 2 1 0 1 22 
Michigan: 
Detroit __._.... 22 12 1 3 0 14 5 6 0 107 209 
RRS: 4 1 1 0 0 0 1 0 0 ll 26 
Grand Rapids. 3 1 0 0 0 1 0 0 0 5 4 
Wisconsin: 
Kenosha_.-_-._- 0 2 0 0 0 0 0 0 0 2 4 
Madison_...._- 0 2 0 | ee ee 0 | Se og RS 
Milwaukee. __- 6 3 0 0 0 5 0 0 0 48 82 
Racine___...._- 1 5 0 0 0 1 0 0 0 4 14 
Superior_...._. 1 3 0 0 0 0 0 0 0 0 7 
WEST NORTH 
CENTRAL 
Minnesota 
Duluth_______. 3 1 0 0 0 1 1 0 0 3 14 
Minneapolis__- 12 3 1 0 0 2 1 0 0 8 77 
ENR 6 0 0 0 0 0 1 0 0 9 42 
Iowa: 
Davenport_____ 0 1 1 0 5 et — 
Des Moines___. 2 0 0 0 | hae | =e 
Sioux City_.._- 0 1 1 0 , = BE cccccee 
Waterloo. _.__. 0 0 0 0 | eee ) 
Missouri: 
Kansas City... 2 2 0 3 3 0 2 96 
St. Joseph. ___. 0 0 0 1 0 0 0 ll 
St. Os di 8 5 0 7 9 1 7 225 
North Dakota: 
SS 1 0 0 0 0 0 0 5 
Grand Forks... 2 0 0 0 | ees @ {..--.-..-- 
South Dakota: 
Aberdeen._.... 0 0 0 | ESR A 0 > ae | 
Nebraska: 
Omaha. ....... 1 1 0 2 0 1 1 48 
Kansas: 
Topeka__...... 2 1 0 0 0 1 0 0 0 5 5 
Wichita... .... 1 1 0 0 0 0 1 2 0 5 4 















































2131 


September 5, 1930 


City reports for week ended August 16, 1930—Continued 









































| 
Scarlet fever Smallpox Typhoid fever 
Taber |Whoop-| 
culo- | ing j 
Division, State, | Cases, Cases, sis, | Cases, | cough, De he, 
and city esti- | Cases | esti- | Cases | Deaths |deaths| esti- | Cases | Deaths) cases | pice 
mated) re- | mated) re- | re- re- | mated) re--| re | re- uses 
lexpect-| ported expect-| ported! ported | ported/expect-| ported) ported | ported 
ancy ancy ancy | 
= a i 
SOUTH ATLANTIC | 
Delaware: | 
Wilmington - .. 0 2 0 0 0 0 0 0 1 32 
Maryland: 
Baltimore. ...- 5 1 0 0 0 10 9 7 1 2B 184 
Cumberland... 0 0 0 0 0 0 1 1 1 0 12 
Frederick_....- 0 0 0 0 0 0 0 0 0 0 1 
District of Col.: 
Washington --. 4 4 0 0 0 13 4 2 3 9 | 130 
Virginia: 
Lynchburg ---- 0 0 0 0 0 0 1 1 0 1 | il 
Norfolk_....--.- 1 2 1 0 0 2 1 5 0 | =e 
Richmond..-.-- 2 2 0 0 0 3 2 1 0 0 33 
Roanoke......- 1 0 0 0 0 1 1 1 0 3 il 
West Virginia: 
Charleston - ... 1 0 0 0 0 0 1 14 1 3 21 
Wheeling.-.-.-..- 0 1 0 0 0 1 0 0 0 3 17 
North Carolina: 
Raleigh.....--- 0 0 0 0 0 2 0 0 0 2 8 
Wilmington... 0 1 0 0 0 0 1 0 0 6 12 
Winston-Salem 0 2 1 0 0 2 2 1 0 0 16 
South Carolina: 
Charleston... . 0 0 0 0 0 2 2 0 0 0 18 
Columbia.....- S: biweceea a a [ee ee ee | ee “it 
Georgia: 
Atlanta........ 3 1 0 0 0 3 4 1 2 0 B 
Brunswick - ... 0 0 0 0 0 0 0 0 0 0 3 
Savannah -.... 0 0 0 0 0 2 0 1 0 0 25 
Florida: 
Missi... chess 0 1 0 0 0 1 0 1 0 2 19 
St. Petersburg. | ee _—— 0 0 iS ee O betaine 6 
Tampa........ 0 0 0 0 0 0 0 2 0 0 26 
EAST SOUTH CEN- 
TRAL 
Kentucky: 
Covington..... 0 1 1 0 0 2 0 0 1 0 2 
Tennessee: 
Memphis...... 1 4 0 1 0 4 7 13 0 20 68 
Nashville...... 0 0 0 0 0 2 6 5 0 4 60 
Alabama: 
Birmingham... 2 3 0 0 0 3 6 4 1 4 (7 
MeniES.. ..nccsu 0 0 0 0 0 0 0 0 1 0 25 
Montgomery. . 1 0 0 © heccccscnketrcces 1 @ |......-- © L.<.c.cne 
WEST SOUTH 
CENTRAL 
Arkansas: 
Fort Smith... 0 0 0 a 0 © bcccseys oe 
Little Rock... 0 1 0 0 D a 2 ‘1 0 _ |, eens 
Louisiana: 
New Orleans... 2 2 0 0 0 15 5 5 0 4 137 
Shreveport... 0 0 0 0 0 1 2 0 1 0 28 
Oklahoma: 
Oklahoma City 1 1 0 0 0 2 2 4 1 0 49 
_ _ ‘SUR... cco 0 0 0 ae ER Ee 2 E Biecaated Oiandaga 
Texas: 
Dallas. ._...... 2 3 0 0 0 3 3 4 2 2 61 
Fort Worth.... 1 0 1 0 0 3 3 0 0 0 40 
Galveston. .... 0 0 0 0 0 0 0 0 0 0 ll 
Houston....... 1 1 0 1 0 3 0 2 1 0 59 
San Antonio... 0 2 0 0 0 5 1 0 1 0 56 
MOUNTAIN 
Montana: 
Billings... ..... 0 0 0 0 0 0 0 0 0 0 7 
Great Falls_... 0 2 0 0 0 0 0 0 0 1 x 
Helena... _..... 0 0 0 0 0 0 0 1 0 3 5 
Missoula... . 0 0 0 0 0 0 1 0 0 0 8 
Idaho: 
Boise.......... 0 0 0 0 0 0 0 0 0 1 2 





' ncludes 3 nonresidents. 
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City reports for week ended August 16, 1930—Continued 





Scarlet fever Smallpox Typhoid fever 


Division, State, | Cases, Cases, Cases,| 

and city esti- | Cases | esti- | Cases esti- | Cases | Deaths 
mated; re- | mated mated! re- re- P causes 
iexpect-| ported expect- expect-| ported! ported 
| ancy | ancy ancy | 








Deaths, 
all 








| 

| 

MOUNTAIN—Con. | 
i 

| 


Colorado: 


New Mexico: 
Albuquerque. 
Utah: 
Salt Lake City. 





PACIFIC 


Washington: 


Tacoma. .-....- 
Oregon: 
Portland -....- 


California: 
Los Angeles-.. 
Sacramento. _.- 
San Francisco. 


ars Of Ft t 
coo ccf FOr 









































Meningococcus; Lethargic en- Poliomyelitis (infantile 
meningitis cephalitis Pellagra paralysis) 





Division, State, and city 
Deaths , Deaths 








NEW ENGLAND 


Maine: 
Portland 





Rhode Island: 
Providence 


MIDDLE ATLANTIC 


New York: 


Pennsylvania: 
Philadelphia 
PIStHUrGD . ..2.---0<--- 


EAST NORTH CENTRAL 
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City reports for week ended August 16, 1930—Continued 





Poliomyelitis (infantile 
Pellagra paralysis) 


Meningococcus| Lethargic en- 
meningitis cephalitis 





Division, State, and city Cases, 
| e@sti- 
Deaths| mated | Cases 
| expect- 
ancy 





WEST NORTH CENTRAL 
Minnesota: 


Minneapolis 
Missouri: 

Kansas City 

Gt. LOGE. .ncandccescceses 
North Dakota: 


Wichita 
SOUTH ATLANTIC 


Maryland: 
Baltimore 
Virginia: 
Norfolk 
South Carolina: 
Charleston 
Georgia: ! 


EAST SOUTH CENTRAL 
Tennessee: 


Nashville 
Alabama: 
Birmingham 


WEST SOUTH CENTRAL 


Louisiana: 
New Orleans. ........--- 
Shreveport ! 

Texas 
ae 


MOUNTAIN 
Colorado: 


PACIFIC 


Washington: 
Seattle 


California: 
Los Angeles 
San Francisco 





























! Typhus fever, 13 cases and 1 death: 8 cases at Savannah, Ga., and 5 cases at Tampa, Fla., and 1 death 
at Shreveport, La. 








September 5, 1930 2134 


The following table gives the rates per 100,000 population for 98 cities for the 
5-week period ended August 16, 1930, compared with those for a like period ended 
August 17, 1929. The population figures used in computing the rates are approxi- 
mate estimates, authoritative figures for many of the cities not being available. 
The 98 cities reporting cases have an estimated aggregate population of more 
than 32,000,000. The 91 cities reporting deaths have more than 30,500,000 
estimated population. 


Summary of weekly reports from cities, July 13 to August 16, 1930—Annual rates per 
100,000 population, compared with rates for the corresponding period of 1929 ' 
DIPHTHERIA CASE RATES 


— — 















































































Week ended— 
July | July |} July | July |} Aug. | Aug. |} Aug. | Aug. |} Aug. | Aug. 
19, 20, 26, 27, 2, 3, 9, 10, 16, 17, 
1930 1929 1930 1929 1930 1929 1930 1929 1930 1929 
Es Sa 49 73 |i- 38 68 39 67 238 363 431 61 
New England.._...........- 33 83 22 58 33 54 31 45 541 38 
Middle Atlantic. _._......--. 48 76 35 75 35 67 635 70 723 59 
East North Central_-_.....-- 66 105 49 103 49 99 48 81 36 sé 
West North Central_---_-_.-- 38 mM 34 21 34 25 530 31 27 2 
South Atlantic.............. 42 30 35 28 37 47 16 30 934 47 
13 27 27 27 7 34 10 27 330 34 82 
37 69 34 i) 37 95 1 54 118 52 122 
69 17 69 9 34 ) 17 17 44 
RN I 38 41 33 31 52 46 66 43 35 3! 
MEASLES CASE RATES 

CIE, 6 cncnsonsnded 151 98 107 69 | 68 49 751 330 433 24 
New England........ 235] 146) 175] 101] 97] 97] om] 31] s65| 
Middle Atlantic_ - -- 205 47 152 27 |} 91 35 6 67 15 140 15 
East North Central- 71 210 60 149 34 S4 58 19 35 
West North Central_ 57 52 63 42 38 547 33 30 13 
South Atlantic___..- 112 43 46 17 55 ll 22 9 $22 15 
East South Central... 47 7 61 7 40 7 10 27 37 20 0 
West South Central ll qd 7 27 ll 8 ui4 19 7 3B 
SE 240 61 172 70 154 26 112 61 43 52 
ERG SUN ICE GRE 361 109 191 77 118 43 7 24 50 46 

SCARLET FEVER CASE RATES 
IR dicieienemnan 54 64 50 59 39 40 232 344 431 38 
New England_........ 60 56 66 56 55 63 4 42 52 551 4a 
Middle Atlantic__ 37 35 36 19 22 24 619 23 717 17 
East North Centra 87 103 76 110 50 62 46 72 39 50 
West North Central. 42 DA 30 77 49 35 8 28 44 23 40 
South Atlantic__-..-- 44 69 37 60 40 28 18 41 926 73 
East South Central. - 20 55 54 27 7 34 018 915 M4 14 
West South Central. 22 72 49 57 56 38 |} 145 34 38 
Mountain-._........- 77 78 26 26 60 cy) 69 44 43 78 
| ESE RS 57 65 45 65 40 48 45 56 38 53 



































1 The figures given in this table are rates per 100,000 retin, annual basis, and not the number of 
cases re’ . Populations used are estimated as of July 1, 1930 and 1929, respectively. 

? Roe , N. Y., Wichita, Kans., Memphis, Tenn., A Houston, Tex., not included. 

3 Montgomery Aia., not included. 

Conn , Syracuse, N. Y., and Columbia, 8. C., not included. 
: pie oa oy Conn. not included. 
Rochester, N. <f not included. 

; Syracuse, N. Y » not included. 
§ Wichita, Kans., ‘not included. 
* Columbia, 8. GC. not included. 
1%” Memphis, Tenn., not included. 

4 Houston, Tex., not included. 








! 








2| guexsausesasis | 
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Summary of weekly reports from cities, July 13 to August 16, 1930—Annual rates per 
100,000 population, compared with rates for the corresponding period of 1929— 













































































































Continued 
SMALLPOX CASE RATES 
Week ended-— 
July | July || July | July || Aug. | Aug. |} Aug. | Aug. || Aug. | Aug. 
19, 20, 26, 27, 2, . 9, 10, || 16, 17, 
1930 | 1929 || 1930 | 1929 || 1930 | 1929 || 1930 | 1929 | 1 1929 
8 Rie seinen scinsenis 6| 13 7 a | 1 7} #2] 85] 43 7 
New England..........-.--- 0 0 0 ol} o 0 0 ol} +0 0 
Middle Atlantic. -_- te 0 0 0 0| 0 0 #0 0|| 70 3 
East North Central. -- ia 10 32 S 16 2 13 6 12 | 3 16 
West North Central__......- 13 21 21 21 13 6 4 10 6 4 
South Atlantic............-.- 4 2 2 0 4 0 2 0 0 0 
Fast South Atlantic__......- 0 7 20 7 0 7 a] 37 7 7 
West South Central__.....-- 7 0 4 s 15 4 ng 0 4 0 
MemNONR, cic ccncennemendond 17 44 17 9 0 26 0 0 0 9 
RR re 21 u 26 22 26 au 5 17 14 12 
TYPHOID FEVER CASE RATES 
5 Ie aden 16 18 18 18 18 19 217| 417 421 20 
New England_......-...-.-- 9 9 7 29 7 ll 4 13 55 11 
Middle Atlantic............. 4 10 7 7 5 11 10 11 745 19 
East North Central ___....-- 9 ~ 13 8 13 10 11 11 10 5 
West North Central__.....-- 23 19 47 13 2 33 $20 15 28 6 
South Atlantic.............- 40 38 37 48 22 60 22 941 39 
East South Central. ....---- 67 144 74 103 121 150 |} 54] 345 148 123 
West South Central........- 64 67 41 69 45 53 6 61 45 46 
SRS 26 52 17 44 26 y BA 9 26 61 
NS RR aS eS 19 5 12 7 19 19 12 29 14 17 
INFLUENZA DEATH RATES 
0 tlie 2 3 3 3 1 3 23 1 2] 3 
New England............--- 0 0 0 2 0 0 0 0 50 0 
Middle Atlantic. ........... 3 2 1 2 0 2 62 1 2 2 
East North Central_......-. 2 3 3 4 1 4 1 1 0 2 
West North Central. ......- 0 3 3 3 0 0 83 6 3 3 
South Atlantic............<. 0 6 4 a 5 4 9 0 *0 0 
East South Central. ........ 0 0 0 0 0 15 9 0 0 22 
West South Central........- ll 20 ll 4 0 8 ug 0 0 12 
Biountele. .... i... cusshieemaned 9 0 0 9 0 9 17 0 0 17 
|” ERS 6 3 3 0 3 0 6 0 0 3 
PNEUMONIA DEATH RATES 
98 cbtles. castcdcabeames 44 55 57 49 53 | 4 254 53 12 54 57 
New England_.........-...- 35 70 40 31 38 43 42 38 639 52 
Middle Atlantic. ........... 56 65 || 72 57 62 61 || *61 60 7 71 
Fast North Central__......- 32 40 || 38 38 “4 47 47 43 28 35 
West North Central. .....- 38 36 56 51 47 39 44 45 27 33 
South Atlantic. ............. 49 54 79 60 60 51 66 41 $65 62 
East South Central. ------ 59 521 103 52 59 75 || #51 60 50 00 
West South Central_.......- 50 7 7 86 61 78 || “56 121 92 78 
Mountain RAR! ASS I 51 96 7 61 60 61 69 61 120 35 
RUINS. ....nncnsusuatinaaiens 18 63 9 25 46 50 43 41 49 72 





























? Rochester, N. Y., Wichita, Kans., Memphis, Tenn., and Houston, Tex., not included. 


iM ; 
appears Comes ine 4 and Columbia, S. C., not included. 


‘ Bridgeport, Conn., Syracuse, N. 


' Bridgeport, Cenn., not included. 
+ Rochester, N. Y., not included. 
Syracuse, N. Y., not included. 

* Wichita, Kans., not included. 
¥( olumbia, 8. C., not included. 
* Memphis, Tenn., not included. 


" Houston, Tex., not incl 


+ : uded. 
ridgeport, Conn., and Columbia, 8. C., not included. 





FOREIGN AND INSULAR 


CANADA 


Provinces—Communicable diseases—Week ended August 9, 1930.— 
The Department of Pensions and National Health reports cases of 
certain communicable diseases in Canada for the week ended August 


9, 1930, as follows: 





Province i Influenza} Poliomy- Typhoid 


























1 No case of any disease included in the table was reported during the week. 


Quebec Province—Communicable diseases—Week ended August 16, 
1930.—The Bureau of Health of the Province of Quebec, Canada, 
reports cases of certain communicable diseases for the week ended 
August 16, 1930, as follows: 








Chicken pox 


Diphtheria 
Tuberculosis (pulmonary) 


Tuberculosis (other forms) 
Tyrhoid fever 
Whooping cough 














VIRGIN ISLANDS 


Communicable diseases—July, 1930.—During the month of July, 
1930, cases of certain diseases were reported in the Virgin Islands as 
follows: 
8t. Thomas and St. John: St. Croix: 


(2136) 
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